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Edttcation. Veterinary Specialist, Blocks ^I-XI, 

AiC Force Tralninq Cooiand^ Sheppa:. >FB# Tex,; Dhio 
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aM.ap..i Not a>allable in ^a per Copy due to licpit mi 
broken tfpe. For a rela teJ» docutaent see CE 02*^ 
377. ' , . ■ 

«FOl/piu^ Postage. PC Not Available frois E^BS, 
♦ Anifaal Hnsbandry: Beha.vioral Objectives; Course 
Descriptions; Curr-icaium Guides; *Disease Control; 
♦Food and Drug In^^tectors; Food Processing 
Octupat ions;^ Food Seryiee Occupations; *Foc^ 
Standards 5* Learning Activitis?; Postsecondary 
Sdacation: study Guides; Textbooks; ♦veterinary 
Medicine: Vocational Edubation; Horkbooks 
•Chickens: Dairy Industry: Eggs; Military Curriculum . 
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ABSIBACT 

ThBss in st rue ^-of'^fflate rials and student texts, stu3y 
guides, '^d workbooks for/s p'ostsecondary-level course to train 
veterinafy specialists are one of a nuaber of military- developed 
curricula IB packa^s selected fdr adaptation to vocational iastructioa 
and curriculus developaent in a civilian setting It is the second . 
half 0^ a two-part course (see Hote)- int^naeS to provide training in 
food inspection; laboratory procedures: subprof essional duties 
coacerniog veterinitry sciences; Unitary surveillance of food 
processing, storage, and service facilities; cont:^^! ■and epideiioloa^ 
of zoonotic diseases; and veterinary as|»cts of disasl^er mediciaa. 
Dealing with poultry and ^gg inspection, dairy products, 
miscellaneous foods^ food te^nology,-^ and ^isal services, this 
'section contains five b^pg^ of instructioi^ covering eighty-eight 
hours of instruction: Da^y and Dairy Products (2 lessons). 
Miscellaneous Foods {2 le.s'sofisv , /oo3 Technology (2 lessons), aa3 
Aniaal Sarvice and Zoonoses Control Activities lesoas) . instructor 
materials include a course chart. Speciality Training, for use la 
student a valuation, lesison plans, an5^ a plan of instruction detailing 
unit /cpstent, lesson duration, obiect'ives,.«^nd support ssterial. 
Student materials include seve« studan.t tsxts, student workboofe, aa'd • 
thrsa stuiy gulAe/wotkbooks. Contents are objectives, .text readings, 
reviet* exercises, and laboratory experisents. Coaserical texts, 
'adlitary fi^anuals, and audiovisuals are suggested but not provilai. 

nfLB) 

r ■ 

Ha^productionfi supplied by EDFS are the best that can be sala * 
* , ' froin the original docusent. * 
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This military technical training course . has ^een selected atyi adapted by 
The Center for Vocational Education for "TriAl ImpS^aBjjjitation of d Model System 
to Provide Military Curriculum Materials ^or Use in "^oeational and Technical 
Education," a project sponsored by the Bureau of Occupational and Adult Education, 
U.S. Department of Health, Education, aj^d Welfare, 
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MIUTAHy CURKtCULlM M^gRIAI5 / 

ThB mlitary-develc^jed curriculisn mat e rial s in \his- oourse 
packa^ were selected l;^ the Nat^sial Ctenter for Itesearch in 
Vocational Education Military Curriculisn Project for dis^tetv- 
ination to th^vsix regicaial , Curriculum Coordination Centers and 
other instructional nateriais agencies. Hhe ^rpc^ of 
dissaninating tJ^se oourses was to make curriculum materials ' * 
develc^sed fay the irilitary more accessible to vocational 
educators in the civilian setting. . 

Ttie oourse materials were acquired, evaluated fcy project 
staff and "practiticffiers in the field, -and pr^ared for . 
disseminatioi. Materials v^ci v^re specific to the nilitary 
were depleted, copyrighted, materials were eitto emitted or a^ro- 
val for thei"ir use was cArtair^. "Riese cxsurse packages .contain 
curriculum resource materials vdvid\ can be adapted to suj^rt 
vocational instruction and curriculum developsnent. 
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The National, Center Jfpr Research jn 
/ yocational Ecjucation's mission is to increa^ 
, the ability of divert ^ncies, institutions, 

and organizations to solve educatiooa^ prob% ^ / 
. iems relating to individual career planning, ^ 
- ^ preparation, and progression, The National , 
Center iu I H lis Hs mission by: 

^ • Generatifig knowledge through research 

^ ♦ Devetopingeduca* onal programs and^ ^ 

products ~ .y, ^ 

• Evaluating individual program needs 
and outcomes » 

* - I? 

/ • Installing educational programs and ^' 

products 

• Operating in forfnation systems and * 
services 

* - ' . 

•> Conducting leadership devetopmeot and^ • , . 

I training pro^-ams * . 

' V' ■ 

FOR FURTHER IfSlFORIVIATfOM ABOUT 
^ MHImyCurriculunf Materials 
WRITE OR CAUL 

Program Information Office " 
The fMationa! Center for Research In Vocational 
Edygstion 

The uhlo State UnTversity ^ ' 

1950 Kenny Road, Columbus, Ohio 432t0 
., Telephone: 614/486-3655 or Toll Free 8(K)/ 

O ' 84,8-48 1 5 with In the continental U .S. 

E R^C (exc.pt Ohio) ^ ^ 




Jtfiiliteiry Currtei^uiq 
^ • Materials foF^ 
^ . Vocational and 
Technical Educatioh ^ 
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Military ' ^ 
Curricufum^ Materials 
Dissemination Is . . . 



What Materi^ 
Are Available? 



an activif^ito increase the acceslitjtTtTy of 
mifUary^eve^foped <iijrricufum .materials to 
vocational ahd technical^ ucators; 

This project, funded by the U.S. Office of 
Education, inclucfes tf^e identification and 
■"acxiuisition of curriculum mat2ria!s in print 
form from the.Coast Guard, Air^Force, 
Army, Marine Corps and Mavy. ' > 

Access to military curriculum materials is 
presided through a " Jo in VWemor and urn of 
Understanding'' between the ^U.S. Office of 
Education and the Departrnent of Defense, 

The acquired .material? are reviewed by staff 
and subject matter speci-^iists, and courses 
deemed applicable ip vocational and tech- 
nici^ education are setected fcir dissemination. 

The National Center for Research in 
Vocational Education is the-^U^S, Office c^f 
Educajiion's designated represent^ive to 
acquire. the materials and conduct the project 
activities. ^ 

Prefect Staff : v r • 

. Wesley E. Budke. Ph.D., birector 
National Center Clearinghouse 

^' Shir fey A. Chase/ Ph.D. 
Project Director 



One hundred twenty courses on .microfiche 
(thirteen in paper form) and deariptiens of 
each have been provided to the vcK:atiortal 
Curriculum Coordination Centers and other 
instructional materials agencies for dissemi- 
nation, 

^ > ■ ^ < 

Cpurse materials include programmed 
instruction, curriculum outlines, instructor 
guides, student wort^books and technical 
manuals. 

The " 1^0 courses represent the following s 
sixteen vocational subject areas: 



Agriculture ; 
Aviation 
BuildingSe ' 

Construction 

Trades 
Clerical 

Occupations 
Communications 
Drafting 
Electronics 
^Engine Mechanics 



FocKi Service 

..Health 
Heating & Air 
Conditioning 

^Machine Shop 
^ana^m^t & ' 
Supervision 
MetecTrolo^y & 
' Navigation 
Photography 
Public &rvtce 



The number of courses andthe subject areas^ 
repre^nted wii! exp^d ^s additional mate- 
jiafs with application to. vocational md 
technical education aVe identified and selected 
ft>r dissemination. T 



How Can These. 
Mafe^rials Be Obfained? 



Contact tfie durriqulufn Coordination tenter 
in your region •lor information on obtaining 
ma$erials fte.g., avail^ility arrd costK They 
will respond to your reqtiest directly or refer 
you* to an instructional materia^ ^ncy 
closer to you. ' 



CURRICUUJiVI COOWJINATIOW CENTERS 



EASTCENTR^L^ ^ . 

Rel^c3 Ooi^tass . 
Director 

n'OO North First Strej^ • 
Sprjnfiftefdjt 627^7 - 
217/7824759 



MIDWEST T 
Robert Pitton 
Director 

151 5 West Sixth Ave. 4 
StiU¥t5ter, OK 74704 
405/377 '2{S^ 



NORTHEAST 

Joseph'F.Kelly.Ph.b, 
Director 

225 Wfst State Street 
Trentl^.NJ 08625 
609/292-6562 



fSIORTMW^T 

VVitliam Daniels 
Dir^or 
Building 17 
' Airdustriaf Parti 
Ofympia.V^A 93504 
296/7530879 

SO^THEfST 

James F.Shill.Ph.D. 
Director 

Mississippi State Univer»ty 
; Drawer DX , * 
Mississippi State, MS 39762 
6y01/325-25lt) . 

.WEST€RN °. " 

Lawrence F. H. Zane, Ph.D. 
CHwcror • 

!77&llniver5ity Ave.. 
Honolulu, HI J6822 
808/948-7834' 
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>;:;2cr-"i~±^^^^ — ^•«--- 



Oa... W i^a^n. ^^oa.crs r... .no:, cov^rtn, ^5 .our. ot ..ttrwction. 



•A««./*.*u«. r.'C^ '-^^^^"^ 22, hours o* .n«rMCt>0.. 



/ 



1*? ^euf% 6f instruction. A th*rd it^^^or* Mi mitHary 
.vo., T.:,'^na^a,y .na ',*a,:,r. O.er.tion^ «.r.^n, h„ two Wesson, cover.ng 1 2 H^ur. 61 . c 



^ ' ' ..terirtary r^espomimnt^ef ^O^ Animal S^fv^ce f2 hour^) ^ ■ 

L -.^ ou..>. - -7:r.rr ^rr:." -:^".,«---"o.. t..» o^.„.», .... 

Student matefwts nctude leve'^ %tu«»nt te«t>. one vtuQ ni vw 
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•■ * . ' ' Claft^roo© Course 1-4 



\ TTERXNARY SPECIALIST « BIOGtS K^l- 
" 7 * 

V Tablets Cancaats 



^- -...-V 



Cottrse Desci'iption . ' , ^ P^^ge I 

Course Chart / ' P^?®" ^ 

Specialcy Training Standard ' . Pa^' 8 

Plan of instruction ' ' • / Pige; 19' 

Lesson Plans • \ Page 49 

St - 

Block VII - Poultry and Egg Inspectiooij,. 

Poultry Inspection - Student Text 1 Page fs 

Egg Inspection - Student Te::t 2 ^ ^ Page 108 

£gg Inspection -"Student Text 3 . " " Page 150 

Block VIII - Dairv Products 

Pair;/ Products - Workboojc < Pa'2;c-.l86 

Dairy Products Itispectlon '" Student Text Pa^e 207 

Block TX - Miscellaneous Food ^ 

Inspection of Water foods Student Text Pa^e 274 

F ruit and^ Vegetable Inspection - Student Te^t Pa^e 2^2 

: rult and Vegetable Inspectio n - Studv Huxde.and Page 311 
Workbook 

.Slock X - Food Technology and Military Operational Ration,^ 

Food Technology - Student Text Page 316 

Food Preservation - Study Guide and Workbook Page 34A 

BI?ock .XI - Animal Service and Zooses Control Activities 

Aninial Service - Student Text Page 359 

Parasitology - Study Guide and Workbook Page 393 
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ZB March 197S 



AtCoM A APPROVAL OATf 

. SGt^ ^5 Harch 1975 



Sh«ppard/SKCS/I^OX 



•UPCKMPtS COUMtt CHART 

3ABI«C»30 

13 Febfnary. 1975 



ic.«««,it Of Veterinary. Med icine 



couRSt Mcumry cwawmpicatior 
UNCLASSIFIED 



Sbepiafd AFB, texas 76311 



TicfwiM^ Tr«iRifl|<,T^t« 111 
Ri1«IH TratfHtit <rB6te IMI 



4S6 T<Mal Hoon I ,JJLwtflii, ,2^0^) 



STS 9(^X0^, 25 March 1975 

instruct lOMAiocsiaN 

SV^up/l^ck Step 



Applicable safety Is Integrated throughojit the course, 

* Effective Date: 7 August 1975 with class 750807. All prey1<»iSly enrolled classes 
will continue to be governed by course chart dated 13 February 1975, 



T^BUE i - MAiOR (TEMS 6f iOUtPillMT 



Veterinary Ufaoratory Equijxnent 

Centrifuges 

Ccw^ound Microscopes 

Hobart fiat Tester 

Egg' Candling Kits 

Mounted Animal Skeletons 

AutocUve 

Distilling Apparatus 
Water Sath 
Food Freezer 
Refrigerators 
Disfwashing Machine 
Bacteriological Incubators , 



xre 44? 



pRcviout eetTiOR o»$Oi.ETe. 
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tta* t^OTi — I I It l i l t HMm iirtii^ wmm^i^ t imtt (CAJ cMl Hiniliiimitwi m^mImI wto t m (Cf i«l«Ntf 
tw<ii4f tfc— t i i<t»l <> i i l tnUfww {t— i il ii t i i l»M < t l ia . 4 rtw^ ■wfry >l 'M— (ri>fw far « t§ C/t, Hoa» 
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CouPseJatenal - UHCIASSIFIED 
a BLOCK I - -Veterl nar^ Administration' 



34 Hours TT 



Welcome and t^lentatlon (3 lirs); Medical Service/ 
Veterinary Service Orcanlzatlon (1 hr)i Cortimini cations 
SecurUy (1 hr); Subsistence Procurej^t Systems 

(5 }jrs); Inspection Procedures (18 hrs); Office Han- 
agefnent techniques (4 hrs); MeasQrenent Test and Test 
Critique (2 hrs) 

34 Hours C/L 



3(1/5) 



Course Material - UNCLASSIFIED 32 Hours H 

SLOCK ri - Technical Inspection Procedures 

- • ■ /' • 
Inspection of Subsistence by Attrllnites (15 hrs); 
Concepts of Verification Inspection (2 hrs); COLEQUAP 
(13 hrs); Measureti^nt Test and Test Critique (2 hrs) 

32 Hours C/L 



J 



r 



Course f4aterial -- UNCLASSIFIED 
BLOCk III -WIcrobioTogy 



26 Hours TT 



3(4/5) 



Principles of Microbiology (18 hrs); Microbiology 
Laboratory 42 hrs); The Microscope (4 hrs); MeasuresRsnt 
Test and Tait Critique (2 hrs) 

, 26 Hours C/L 



1 



4 

5(1/5) 



Course Material - UNCLASSIFIED 42 Hours TT 

BLOCK IV - Medical Aspects, of Food Handling 

Organization and ObjecMyes of the Aerospace fledlcine 
Program (2 hrs>; Medical Inspects of Insect and Rodent 
Control, Water Purification, Sei^age and Waste Disposal 
(5/t hrs);'f%iical Evaliiet on^of Food Service Facilities 
(27/4, hrs); MeasiA-ement/Test and Test Critique (2 hrs^ 

' 36 Hours C/L . 



10 Hours RT 
See Table III 



10 Hours RT 



See Table ill 



10 ftours RT 
See Table III 



6 Hours RT 
See Table III 



6 Hours CTT 
See Table III 
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5(4/5) 



6 

7(3/5) 



7(2/5) 
8(3/5) 



8(2/5) 
9(3/5) 



1 



Course Material - UNCLASSIFIED 
ma V - food UbSFaHFy 



30 Hours IT 



Laboratory Analyses of Foods (9/2 hrs); Laboratory 
Analyses of Food Contact Surfaces awl Personal Hygiene 
of FoaJ Service Pewnnel (10/4 ftrs); Collection and 
Submission of Laboratory Samples (3 hrs); ffeasurei^nt 
Test and Test Critique (2 hrs) 

24 Hours C/L 



I 



Course ?teter1a1 - UKCUSSIFIED 
SLOCK V! . *teat and l^t f^roducts 



66, Hours TT 



Meat Inspection Agencies (2/1 hrs); Anatomy am! 
Physiology of fteat Animals (5/3 hrs); Slaughtering,. 
Processing, and Grading of Neat Animals (17/6 hrs); 
Processing and Inspection of Veal, Calf, Lamb, Pork, 
and Cured and Smoked Meats (11/4 hrs); Inspection of 
Meat and Meat Products (9/4 hrs); Measurement Test 
and Test Critique (^ hrs) 

48 Hours C/L 



J 



43 Hours "T 



Course Material - UNaASSIFIED 
BLOCK VII - Poul try and Egg Inspecti cn 

Inspection of Poultry and Poultry Products (6 hrs); 
Egg Formation and Egg Production/Processing Facilities* 
(3/1 hrs); Egg Qtanty Determination (8/4 hrs); Con- j 
tract Compliance and Surveillance Inspection (14/5 hrs|; 
Measurement Test and Testt€r1t1que (2 hrs) | 



6 Hours CTT 



See fable III 



18 Hours CTT 
See Table III 



10 Hours CTT 
See Table HI 



■ 33 Hours t/L 



4- 



I 



• Course Material - UNCLASSIFIED 35 Hours H 

BLOCK vni - Dai ry and Dairy ^^roducts 

Inspection of Dairy Processing Facilities (12/4 hrs); 
Inspection of Dairy Products (13/4 hrs); Measurement 
Test and Test Critique (2 hrs) 

27 Hours C/L 



a Hours CTT 



J 



2 Hours RT 
See Table III 
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5(2/5) 
10{2/5) 



Course Material - UNCLASSIFIED 
BLOCK IX - Miscellaneous foods 



30 Hours TT 



Inspection of Fisfr and. Shellfish (11/3 hrs)j Inspection 
of Fruits and Vegetables (11/3 hrs); Measurement Test 
and Critique (2 hrs) - 

24 Hours C/L 

f : 



10(3/5) 



Course Material - UNCLASSIFIED 28 Hours TT 

BLOCK X - Food Technology and Military 

Operational Rations , . 

Principles of Food Preservation (9/4 hrs); Inspection 
and Storage of Preserved Foods (3/2 hrs); Military 
Operational Rations (6/2 hrs); Measurenent Test and 
Test Critique (2 hrs) 

' 20 Hours C/L 



I 



n 

12(2/5) 



Course Material - UNCLASSIFIED 44 Hours TT 

BLOCK XI - Animal. Service and Zoonoses 
Control Activities 

Veterinary Responsibilities for Aninial Service (2 hrs); 
fiovermnent Owned Animals (3/2 hrs); Subprofessional 
Clinical Procedures (B/2 hrs); Clinic Managenent 
(3/2 hrs); Identification and Control of Conmiuni cable/ 
Zoonotic Diseases (16/2 hrs); Measurement T^st'and Test 
Critique (2 hrs); Course Cr Itioue an^ Graduation 
(2 hrs). 

36 Hours C/L' 



I 



& HoDrs CTT 
See- Table III 



8 H^rs Cn 
See T^ble III 



8 Hours CTT 
See Table III 



•8 Hours RT 
See Table III 
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OOUtSt CNAftT - TABLl IH - StlMUMMlY OF TRAIMmC HOU«t$ 



^. 3A8ft9(^3S, Classr*o<Jia/Laboratofy LC/l) - 
CanpleR»ntary Technical TrtfSninq (C^) " 
(Assigned Stwiy) . * ' * 



REUTED liAINING (RT) ; ' ' 

Traffic Safety' ' . v • 

Suppleitfental unitary Trrfning (SMT) 
Cawnander's Time ' 
End of Course Appointments, Traffic Safety 
Predeparture Briefing 



TOTAL 



* 340 Hours ^ 



1- 



70 Hours' . 



U Hours 
20 Hoars 
4 Hours 

8 Hours 



410 Hours ^ 



46 Hours 



456 Hours 



ATC AHfm 
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'^.^K'-Mi^M: .:r nti. mh n 



VETERINARY SPeClALIST 
^ AND 
VETEJINARY ^CMNlClAN 



^■i^potle o( tr,L^ Spgcxalt:' Tninlnj: -c-indafd /STS) \ As ptescribec iv. AFR' ^-11, this STS: 



\ 



i. States in'zel'^mn ; of t^tachm^nt I tnt? tasks, kr.-^wled^res , ^in-.^ stud** referani^ef; -SR> n<*ce»- 
5ar** :or airmen to pei^f«na duties >n the Veterinary ladder of the Aimsn '^^edlcai Car'ee^ Field. 
:^e«e .%rtf ^ased on S^ec?ialtv De$?cYl:Jt lens et *:*i_*c c ive I October r^^3 In -.FM .t-^-i,. 



Indicaces^m CiJiur.ns lA^ 3A. ari , .x-^.onc 1 the rntnlrnm" arof ic :cncv reccw.ended; fo?^ 

t^^ach task or knowledse for c-4^I)t f Ici" i^n 4i ^"i ^. and r \F^' 

ijtnvTrtt*-' t^ c^.ar:;e :ne prj^f iency lev*el i^irln*; . 
vlfr vnfn: r'rcn the lev-el '3'>>pwt^ In tn;5 riTr^ . 



Iretrent is 



tih^vs In coiur*n 2A actachnent I ^he rrrt:riencv itrained In Cjjursc' JABS^»"-^3''' Code 
:V**^' described In "^FM 50'-5, ^roilcleticv codt^ fcr ^ht- n!l:..:^i!- pr:^f icii^ncv -^tvemfnender; ••"or t^^^ 
skill Itvel AF^C and the proficiencv attained In the dc^it^e , 

\' 

■1. Provides' basis fcr super*^lsors to plan ^nd conduct Indivld^taT .^rT prct^nnl^,^. 

» ■ - * 

, ^Provii^s a c:?nvenlent record oi on-the-^ '^b triinins: compl^ieiJl v-hen t^ertod im r»r tF<^m ^23^ 
'W-i-i ~e-.Job Tral*nlng Record," and maintained in accordance vith ^\F!i 

^ i ^ 

/rorivjiency Code Key_- Attachment I contains ''.he ?r r^f Ic icr.i: v ^v^-'.e- us^^? to .«5hc- -^r/^r ic lencv 

f . . f 

3, -J^reer Development Channel or Ojr > $atlst'a^ct."»rv ccntpletion ai C»C *^0S50 is maneucorv 
p^r5or.n«l training to AFSC 9CB50. Personnel crainin;:\to AFSC -^•iU obtain Knowledge training 

bv .f:>Lng applicable study references listed in this ST5 and ful :" ill. *T.|i:agenent t^aini:!^ re'^^ulrements 
-pec;fled in \FM (See EC! Cataioe and *'ulda for current OIT-C laentlf Icaticti nunber for * 

.•rd-*r:n^ purposes.) ^ . ^ : ^, t 

♦aidance for Wei^htgd Atr^an ^nonctyc^r. ^vj^te?. '(WaPS^^ , Speciaitv Knc^wi'?CKe Ttfsts t^KTi?) 
r\-r pr-notion to C-S are based 5n ^ ^klll l^vel knowledge re^uir^'nents , SKTs *cr n-romofion ^o 
I-^ jin.i E^' are based an J skill level knovl-d^^e requirements. S^^^ .luesticns are Hased primarily 
-^p. "areer Development Courses <CDCs). However, ^omQ quasciotis *^av drawn fror other references 
:;st^d m this-tSpecialtv Training Standard. The CDCs f>r SKI nudy are maintained in the -^fAP^ 
^'tjiv Reference Library. Other references listed should be a^vallable in the wrk atea. Individual 
r^-^Dor.slbillcies are outlined in AFM 1$--^, chapter 19, paragraph l^-3s. 

5. RecoOTendat ions . Report to ATC^Sn unsatlsfactorv performance -r^f individual eraduSite- or 
;nacf^uacle« this SIS. Refer to specific paragraphs >f rhl*? STS. See .\FR 50-38. 
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I. ?4t "ir.cnt iaer.tif :.e.9. roivtav references for th€j Spt^oiaic: ;aiv>wl(?dga Itst tsiC} unUer che 

^^ii^vitcid .\4Ti:ian I'r^^^clor. ^v.3te£5 (WAPS) . ba^ic laforaacj^on ncft^iiad far che SKI is ccverea in 

:ni? Cate^r i!'^ ve loptwent Lcurs« -CDC). Other references are ciced vnen che C!X: requires suppiecwn'* 
?\4tion ri> «t?nsia'e curret^cv ^nd completeness' of coverage or wher^ ao CDC eic-Uit3» the actachiaent 
3,4^^itt ic c4ret*r xt^ld le^dii^r by AfSCs and its -issaciated Air Foraa ^ersar.n^i Tests 

U :/v. foncg l..^:i.r,^i$ ar^* I^sicei ths i^asic reference, .'^sKsndcaeats » revisions, and cnan^te are 
v:^^ni>;'i^'r<>d i ? \r'. f J^sic r^iference* If *publicaticn^ ,%re 'superseded or'replaced by orS^ 
j?ui: ! Tv at ions ^ CMC liitter shc^lc* t-e regarded as part of the review raf renc.es , If CDCs and t':her 
Ttv;cl:.* r^f er srtces jr^ in conflict, the later-- ated , refer\inc*2 Ta^ses prec*5d«nce. » 
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FUN OF IHSmiCTIC^ 3A8R90830 

(PDS Code EHQ 
n July m 



1. PliSPCSE. This pUn of Instruction preterites the qualitative requlren^nts ^or 
Course Nuti ^r 3ABRyS30, Veterliiafy Soec1a1ist> In terms of criterion objectives 

.presented by units/nodules of Instntctlen. aiMI simis duration, correlation with 
the Training Stln^rd, support aateiials, ai^ Instructional guidance. It i^s 
developed under the provlslcms of A7CR SO-5, Instructional Systesi Development 
and ATCR 52-7, Plans of Instruction. 

2. CCftjRSE D€SCRIPTI(m. This 11 week, 2 day course trains aln^ to perform duties 
prescribed In AFH 39-1 for Veterinary Specialist, AFSC 9(^30. Training Includes 
food Inspection, laboratory proceAires, subprofesslonal duties concerning veterinary 
sciences, administrative forms and prcnr^res, sanitary surveillance of food process 
Ing and storage establ1shB«nts ai^ fwjd service facilities, control and epidemiology 
of zoonotic diseases aiMi the veteHnary aspects of disaster ^1c1r». In aiWItlon, 
related training cwislsts of traffic sifety» supplemental military training (SMT). 
cj^Mhder's time, end df course ai^lntnents, and a traffic safety predeparture 
briefing. 

3. EQUIPMENT AaOWANCE AND mwmiZATIOR. Training equipment required tO conduct 
this course, and for ifhich acc«mtdb111t;y «ust be maintained Is found In tN Report 
of Jtedlcal and fton-Midlcal In-Use E^lpMt awl Is listed under custody account Mo. 
28555A. 

MOTE: . Group Size Is sNwn In par«fithese$ after equipment listed In colwjm 
3 of nui^red pages of this pOI. 

4. Pta.TIPLE IMSTmK:Ttm RIQUIROOTS. Units of Instruction which require mre than 
one Instructor per InstrMtlotial group are l^tlfled In the Bwltlple instructor 
annex to this POI. 

• 5, R^ERENCES. This plan of Instn^ctlon Is based on SPECIAin TRAIMING STANDARD 
^XO, 25 March 1975, and Course Chart MBR90830, 25 March 1975. 

6. OVERLAP mum P^E-IM. This POI Is to be effective with class 750807. 
Classes entering prior to that date will continue under the previous POI. 

fm THE COMKAf^ER 



LORNE A. DAVIS 

Chief, Training Operations Division 



Supersedes Plan of Instruction 3ABR90830, 17 May 1974 
OPR: l^partment of Veterinary Medicine 
OISTRI^TION: listed Page A 



ERIC 



MODIFICATIONS 



of this publication has (have> i^^eeri deleted in 



aU.::n-^-H; this material for inclusion in the "Trial Iittp lementation af a 
>MaeI bvstc-tn to Provide Military Curriculum Materials for Tse in Vocational 
ami -U :-.nicai Mucntlon." Deleted material involves exCt^n^ive use of 
niiKtary -'oms. procedures, systems, etc. and was not considered appropriate 
tjr U.S. in vocational and technical education. 
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PLAN or mSTiaiCTKM 



Poultry and tq«*?Inspecllon 




!• I nspection of PwUry and Pmiltry Prodiicts 

41. Ictentffy tte appropriate standards for 
{Nirfomlng sanitary Inspection of poultry' pro- 
ctssinQ facHltfes. 

' . Given applicable referenctSt documentSv 
and standards t verify grade and condition of 
Mitcttd ^Ury SMiplts, Satisfactory acMew- 
mint insists of attafnfn9 a score of not less 
tftan 70 iierctnt i^ien scored according to check-- 
yst 3A8Rf0830-VI!-lfe. 



enifiATiON 



Pi W^fl'f^f*** 
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Coliwn 1 RefererKg 
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IfistructfcMMl Waterlals 



« STS lUifertNitce 

T?5 — ^ 

14c 



ST M&i^^VII-n PottUry Inspection. 
>^ FED-SPEC: PP-C-248, Chickens Chilled and Froien {Ready-To-Cook> 
^ USOA, Poultry Sradfng Kantial 

Aadle^Vtsml Aids ^ 
^ H m flW" !^15I - Poultry Proctssfng fnspoctton ( 18 m\n) 



>f 35 m SlfchM - Poaltfy Sterlos 
TrMttptre^tef • PMtttry Strfts 
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05) 



Trtfnfiit m» (Poultry SMplts) CIS) 



Tratiiftig 



Uct^ (5 hrt] 
PtrfonMnce (Ihr) 

fnttmtfo^l^tronwtwt/Otffgit 

Uh^tovy (1 hr) 
&«^Aock Step 

Olscun^aMtoi^l'^ phvflolo^lcal features of significance In conducting 
poultry fo^oetfoof. Ej^UIr poultry ^roctsffnf procedurts and tl» ^He 
health significance of anteanrtef and posbnorte* inspections » placing 
«aphasfs on iim i^i^kmfclty of saltpomllosfs. Discuss and dei^nstrate the 
various Intrlciclts of paltry grading requirenents. Explain the deterrin- 
atlon of approved sources of poultry. Discuss contractual docun^nts and 
their use In fetemlnlno saaple sl ic an ^ selection and contract eegcliattce. 
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'•§9 stn^^rcs. 

b. IdKitlfy^tht «piNno{>r1at« »Ui)d«rdt for 

s«if Ury ff^MCtfoa of agg (HroiNeliig 
^^fOCMSfng fKi1ffcf«t. 



Ivor tt'-.tMcc 



*nO f ttlTf fiiON OejECtlVt^ 



a. 



3, Cog (hiiility Oetertilfiitlon 

Sfveft necessary t^lpisafitt forns* refer- 
ence$» stamldnfs ifid $lmUle<i exercfsts, d^ttr , 
wine Uie qiidlUy of i SMpIt of §39$ completi^ 
tHi required inspection refiorts* 
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fiAMOF IMSTRiK liOHNO. 



EkH f^tiftt Hill fdtntify and vtrffy the condition Md grade of frtsli 
pQttl^ Mitt I'lroniKtoUoffli as to tbt dfspMltloii of potfltry and 
peut^ products. 
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V7}. foHMtlmi Of Ess CIO mn) 
Tran^artiwlct* Avfao Egg Sorfts 



^SOftttOft (I 1^) 

€tttttde tesltRMMts 0 Hr) 



trtietf^l Emf 
mrooai C3 inrt) 
mm StwEty (1 tir} 
Srofi^Lock St^ 



uslM a ^6 Mt nitR (Fomatlon of ttie Ess) and transparencies » discuss 



tfoaa! feiidaact 

the anitoe\y and physiology of the avian reproductive systear and egg foraa- 
tion. Students art then provided inforp»tion regarding sanitary require- 
ments for ess>ro^1r^ «^ processing facilities and proce^res to be 
fol Toned In their inspection. 




toltaan 1 Reference 
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IflStn^tlonal 

N|PT 3A8R906^VII-3, Egs Inspection 
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g«i»$ Of iNSH#i,« Vim *»»!> CHif f mow OK^c iivts 



Sattsftctory achfeve^efiC dS«n$ists df atUlnfnf a 
feor« of not less tl»n )0 p«ri^f^ Mfisfi scored 
according to checklist 3Aai{90a39-vn<3a. 



m m or i«*s»*v' »n»i» u 



3'i 



ERIC 



PLAN HOTfWCnON IC«itliM)M» 



OMRATIOM 



1^ MifHtal 415S.6, .$uto1$tf»Rce Inspection Hamial 
Shell Em Sr^log Percenta^ Tables 
fDO Font 1237. Report of Inspection of Shell Eggs 

kaio »1$ual Aids 

s 

Training Iwlyw^t 



^tTranspare^ies -^l! Egg Series 
N 35 m Slides - Stell' Egg Series 

>i16 m mm - FTA 427. Funda<»fltats of Egg Candling (8 min) 



UffPmi MATERIAUS AMD Cl«0*HCE 
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Insptcif^ Ubof^tory (15) 
Egg lnspec^«i Kit (!) 
Egg Af r Cell Neastrlng §$Mgts (1 } 
Trafnfng Aid, (Cast or P t;ocMre iw n t ! Eggs) (IS) 

TritiiliW 



8ftiett$tf0R |tlH^2 

Perf^irMMKt (5 tm) 
ftttsfdf Asffgnaeiits (4 tm) 



ciaitroOT (9 Mmi 
Utorttory (S krs) 
Hent Ste^ (4 1^) 

iRStmcter will use a if m 



/ 



fit* (f Mri i Jwwnf ts of Candling} and wooden 
e«pi fo mmm%fwm W9 emrreet fMreeeddrtt f«r dt^mirfnlfig inMif t]^ of in- 
dividual togs. UtIlltlfM tfw egg candling laboratory, tfw stodents will- 
tutu practice tHH ttcfwlqut. Under tfit gytdtfce of one Instructor per 
eigfct sty«ifits» stttdenU dctemfne the QualUy of a saepit of eggs that 
have been pregradid ^ t^^ln^rf^triKtar. Students will tfm record 
ilita on €m rc^lnNl inspection reports , *' 
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4. €MtrUi CoapH awce and Syrwintnct 
"fon 



•. 6tvM AtctsMfy rtfcr«ic»s tad sMatatf 
ti^rctsct (tftcludlRt fM^ttM rMtttU fro* #99 
qittlfty dttenifnitUm}. corrtctly 4tttf»fiit eon- 
tmt c(»p1(ancc and nraiHd prop^ dlsposf*' 
tion of shall affs tn accordanca idtH ttie DPSC 
St^fitmcai* Inspect ten NuHtal. Satltfact^ . 
aeMtvMtnt conslitt of atUlAfnt a leora of not 
lots UMiA 70 percafit MlitR se»«d aecordfng to 
cHacklfst 3ABft9(»3a-Vir-4a. 
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DPSC NmwaI 41S$.e - St^tftfdco Iniptctlon Iteniial 
90 Feni 1237 • Import of Inspect ton of $Hen l99t 

^^^rScin!^«tract Cosiplfance and SurvellUnce Inspection Strles 



NrfenhiOM (f .tart) 
Outsido AtflpMMfits (S hrf) 



I ptti 

ciStfooii . 
Ubmnatery (f lirs) 
mm Siudy (S hr«) 



Intt. actional felfdwca 





iltfffllii9 trati^r^iet and ttie mc Subsistence Inspection Kanual. 
Instructor daai^trates proceihire for determining acceptabiPlty and 
contract coa^liince of a simlated lot of shell eg^s. Students then 
coioplete extr^ljMfS reUtff^ to s«ae and make appropriate recipniRendatlons 
pertaining to disposftion of'the^ggs. Exercises will. Include data 
froa eggs at tim of receipt and fro© eggs In storage. 
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Dairy snd Dairy Prwhicts 



Hm1%0f tWItlWK'lOW AMD CdtttlltOM OHlfCTIvf S 



1' Inspection of ^<raf Processing FacUUIes 

a. Identify af^roprtate standards for 
Inspection of dairy processing facilities. 



caufm tiftf 
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(12/4) 



«!l*STD S6^, NinlsMR Sanltan? Standards for Food Plants 
l« 3^W0830-¥in-l, Oifry Products 
^HO lAWSOBM-yin-l, Hlfh T«iptrature, Shert-Tliu Pasteurizer 

TrtAS^r^fts, mffv Strfts 
3S m SIf dts, Utirjf Strfts 

16 Ml mm ' nX, 13-t3«. mik and Public HtiUh {10 Hfn) 



I 




CoTuan I Reference 
la 



STS Inference 

m — ^ — 



ST MWlfC»30-Vin-T, Dairy Products Inspection 



Ckttsldt Msfpntnts (4 hrs) 



•StfOOi ftf 

mm Sttid^ |4 Itrs 
Srou^odt Step 



|i?«S^^^lf&y^iiiri{ ami Ikw Muiklii^ kas 4eptR^. en tUf § fMitrltfofial 
fe^ ^iei»M« of jftars. Otflnt "iHlkS to tttaftttsh a tmmm frmm^ 
Mork for ftttwv d1$CttS>1on. Olscoss tkt facets of allk process 1 no includ- 
1M SMlttfy sta^ff^ for dairy plantf and dairy plant tqulpmnt. IHtcittt 
MtHe^ of proctttffif varfmts dairy produetf . 



SM>c« NO 



VTIf 

• « « * 



HO. 



9<l 



.•u na* h-i«».ct.»i» *i«o cmitsiow OBiicttvi*- 



Dun Al (flu 



1 2. InaiMCtteii of a«1rv »roAiCtt 

1. ^tvcfi «psropHitt rtftnnm, ptrfsm an 

fictfiry icIifcvMWit consftU of iiuteini a 
ieof« of mi lost Mmh 70 pon^t nUm ^ntd In 
•ceortenct with clitcfcHit aMRdOS^VIII'Sa. 

b. fi1v«n appHctblt dirtctivts, reftrtncis 

suiiter^ concomffis froctifMMt ttMllty 
I titmiei for frtsh 4«f ry produeU M a practt- 
cal aimlia, (tetawilfia^coiitfact OMoltaRct Jn 

K' t coMfiit of atutalas a tcw« of not loit 
ft 70 MrcMt Mlita scortd fn Mcord^ct iHtli 



17 



A« a* iwi' nm ' t 



2b 



^J»I^M^%e^rwifit Quality Asiuraiica for Frtah OUry JroAict* 

%t m mAUtm of unit and mn pro^u in buTi nm of$p«>sii»9 

uJ^^S "A" Raitiorliad Wik Ordlnaitce 



$ m S!l^» Bifnr StHtt. 



Mi rn« - lack tlia Attack o« ir«c«nosif 



j30 all)) 



26 Kin} 



^^^lor ted Dairy 9n^U) 
Trainfwo Watiio4$ 

Dffcusslon (2 hrt) 
^rforMfMce (5 krs) 
Outsit Afsigniients (4 hrs) 

Instructloflal Enyirofwent/Desifflt 

CTasirOM (8 ltrs| 

Laboratory {1 hr) » ^ , 

Uboratery (Calry Plant) (4 firs) 

Hone Study (4 Jrs) 

Sroup/lock Step 



05) 



•lOCK HO. 



VII! 



PikGl NO 



30 



ERIC 





- ■ (. ■■ ' ■ . - 

uii«f jof fN^f«ii4?»o« ^9*0 (miimoH objectives / 




SUP^MT MMtlMAti M«0 6U«0AMCI 


i 

3. Rilattd Trafning (Identified in the Course 
eiiirtj 

4. MetstirMent Test and Test CrltfoiM 

«* 

r 

V 

% 


2 
2 

< '■ 

' f 


Ifntnfett«ia1 jSui^nce ^ 

Utilizing 16 m ffTiSand overhead transpirencies^ Introduce the objectives 
of dafry products inspection. Elaborate cm the cowposltion and' properties 
of sHIk. Discoss ^ pttbHc health aspects of iritk-tome diseases. Under 
the ^14i|nce of xm Instructor per lo stndmts. visit a mdem dairy plant, 
the purpose of this trip Is t© reliiforcr prevlwis lecttnne MterlaH con- 
cerning flold'sillk proccsslfif and ^Iry products mamtfacturlng. Utilizing 
AfH 74-15, explain the procureaent quality assurance proftraR for fresh 
dairy p^roducts and have sto^^s coR^lete a' practical ^xerclse on sane. 

> 

> 

• - ^- 







T7 



PtAHOr IHSTROCTWH 



Veterinary Special 1st 



1 • iBSt^tton F^ ^sh and ShelUHh 

a/ IdfntUy tht appropriate standards for 
tfitpectloa of ccnr^^ctal seafood estab1isf»«nts. 

b» S!¥e« oertinerit Inspection docuiwnts and 
ttii^rds and safnples of fish or shellfish, de- 
ttnalne the qua!lty,^ii»itflesoaieness and contract 
CQfppIlai^ «at«rfood SM|i1es« Satlsfac- 

: tory achttvti^t con»tfts of attaining a score 
I of not iiss than 70 ptrctnt when scored accord- 
\in9 to checMHt ?ieiW!e30-fX-!b* 



fKOURSt 



(n/3) 

(6/21 



AW Of * 



C ol WW 1 Refe rence 

: 

lb 



V 



STS Reference 



1?a 



InstntcttofMil WaterlaU 
ST-3A6RdO&So-IX-l, Insfmctlofl of «aterfoods 
Iffl 3*^90830- IX- 1, lM|»ecHon of Waterftwds 
FIO SPEC Fl$h, CMIIed and Froien 

USm. Int^rtUtt Certified Shellfish Shippers List 



TrsASBtrificits, Mtterfood Series 



SH^,,««terfeod Series 
RI1», Salmon, Catch to CanJIS mn) 
16iM fll» - fit 16-85, Oyster Production and Processing (20 Hin) 



Irafttlna igutp«nent 

TrafMnS Aid. (fish and Shellfish Samples) (15) 
Taylor Color Conoaritor (1) 
Fillet Candler OS) 
{^^1^ P«peri (I) 



Tralnliw Wethodt 

leet«re {9 ftrs) 

Outlld^ Assi^wwRts (3 hrs) 

IfittrwctlOMt Enylrwtigent/Oes lgn 
Clas^rooM (9 hrs) 

tafe^tory (2 hrs) 

Hoine Study (3 hrs) 
Group/lock Step 



n July 1975 



3? 



ERIC 



J ; 



UN 



2, Inspectio n o* ^ ''^its and Vegetables 

•. We«t<V anatomical and physiological 
^••tttres of frwUs and vegetables. 

6*ve« tiipHceMe Inspect!-)!! dociwents, 
r«ftrefices aiKf standards aiKf sainples of various 
frefli frtttts and vegetables, deteralne contract 
ComHance and recoMnend proper disposition. 
Sftif factory acfifevtMent (^fsts ef attaffilng 
r Kon of not less than 70 percent wl»n scored 
KCOfdlf^ to checklist 3A8R9G830-IX>2b. 

C, Sfven necessary references and na? atfve 
descriptions of coramon storage practices at Air 
Force fiisUtlatlons. Identify improper practices 
9ta rt cu a mn d appropriate corrective aeasures. 
SatfsfacUry coi^letion cwsists ef attaining a 
sc^ of not lesv than 70 percent »^ scored 
according to checklist 3A8RW830-lx-2c. 



t 



14 

(11/3) 

(1) 



I nstn^ttonal Cki1dam:e ... . , * 

iblate the eieeientary anatonv and physiology of various categories of 
waterfoods to Inspection criteria. Identify species and physiological 
characteHstlcs that Influence condition, quality, and eovlrweBentai 
spoilage factors. Have students complete a worltbpok exercise pertaining 
to quality, i^holesoraeness, and contract coinpliance detensination. 



(6/1) 



Co^uwn 1 Iteference 



2a 
2b 
Zc 



ST S Reference 

vr 

17F, 17c 
17b 



^^^^rrS^^Truf't and Vegetable fnsoectlon 



IS 3/^W«^IX-2t Fruit and Ve^table Inspl^tlon 
^ Ummm-tt-t, rml t md ¥eMt«ble Inspection 
Fe^l ^tff cation, Gen, VegeUbtes, Fresh 

l^tlctMe Standards 
Heyer, "Bltavfioose* Buying Sulde 

Audio ¥lit»l Aids , . 

TranspAftscles. fntlt ond Ve^tabtt Series 



|35 m Slides, fmit tnd Ve^table Series , -r. f,n m*^\ 

"His "i Fllai - TF 6368, «SAF Veterinary SiW^t on Taiiian for SEA {20 «1n) 
16 m Fitii - FlC fi-143. Fresh Froia the Hest {22 «1nj 
Audio Visual Progr^, Walntafning FresNwss of Fruits and VegeUbles 
(4/2) Hl6 m Filai - FU fruits of a Lifetime (28 iHn) 

fSlnifig l^niist orted Fruit and Vegetable Saiaples) (IS) 

Trainitto Methods 
Lecture hrs) 
Ferfonaance (S hrs) 
OutSitte Assignments (3 hrs) 



If no 



lie 



33 



ERIC 



1^ 



19 




/ 



OUflATIOM 



iBstnicttwiil £B»<renwwt/Pes1gn 
CliisrSSriOri] 
Uterttofy (S tirs) 
jfOM $te<^ 43 hrs) 
6ro^A-eck Step 

tens, tnatofflcal stmctitm and iM^foloflcal prs^ssef 
of ffuiU ind ve^taMcs to wterfnary Infpectlmi cHterU. EiplMsItt 
storage condftfofit is thty affect condftlon and qyalUy. Visit the 
coMRlssary aalet store to ^rve actual litspeetfen pro c ed u re s . Conduct 
practleaT exerefm wncerotng inspection proceAtres, ^teniief«f contract 
coHfllatict, evalttatfng stm^a^e practfccs. and recamendlng proper disposi- 
tion of fruits and vegetible*. 



J. Utatafitflt Test and Test CrItlQue 



2 



{ 





Vfterlnary Specialist 


foCHt Technology ami MllltarS^ OpeV^atlcmdl Rations 


* 




1 


% 


^ tUPPONT MATfSIA4.$ AMBCt^OAMCC 
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ColusMi 1 Refertnce STS Reference 


Identify tN mort co«rwon methods of 
food pr^senrat ton. 


(9/4) 


Instructfonal Hiter^als 

^ 3/»«f«»^-X-!, food Preservation 




4 


Atidfo VUoal A1<ts 

TrtRs^rfft^tt, rood Ttcftnolotjr Series 






RlliilS MrS*sort#<t Preserwl Foods) 115) 

iRStmetfOM! Eii|irofW»t/9lsjM 
Sroyp/Udt Step 

^t«*St^lt%^r41*ciifffoii of t»» feiitc ctttfos of food spoiler »»d 
Quelfty *tcriorat4e«t. tUUte these to ttie taste prlncfpUs of food pre- 
strvttfM. BwcHip tlit flei»rtny-«»Ha netliods of food prtttrvitlwi In* 
ctiidliig dryfiro, refHgitrtllo«/fftt»«««. tliir»i1 prtsonrttlon, cfif«1«tt 
c(»ftf«es Mid ftnimmiofi. Setcrfte/dftciitt poafllerltfes of fo^ prt* 
served by eecli of these aethods end how the preservetlen processes reUte 
to suhsequimt storey reootr^nents. Meve students coiiptete workt>o«^ 
exercises iS (nits1<te study tsslgneents. 


in.Mk0f m%^9v< uonmo 3AfiR90830 


^^^^ 1 1 JUL j ttocp 1*0 ji J 35 



H.«M Of MSTtt^TtOM (C*»»tiw4 



2. Iftsfltctlofl MnA %t^»m of ihrffwi foods 

t. Identify cmasfi f90i stortft proctdttrci . 

t>. Given «pp11c«bl« rtforenctf , dirtcttm 
wd forM, and SMplts of « vorltfar of prtsorvcd 
foods; dtttr«(fte condttfoii of thi product (In- 
cluding mpl lance witli ptcfctglog, ptddiig tnd 
Mtrfcfnf v«<Hi1r««HiU) nd^ i i m—um I iRpro^foto 
dls^ltton. S«t1$ft€torf idifovaniitt consists 
of otuioliis • scoro of oot loss IhM 70 Mreont 
^Mhon'scortd tccordfos to cliockllst US»SSi3Q-%' 
2«. X 



3- Hllitari Oper ati onal Rations 



AN 0» IHit fey. ^ ■« -. 



3A&R90830 



(3/1) 



8 

(6/2) 



^'AFN 14S-t, CoMfssofy and Subslstenct Oefiot (^ratfog Namial 



asf^Cmt MATCaiALi AMD QUiOMCf 



CoXmm \ ftefoPtRca 
fa 



STS Bcference 

lla 

TIF, lU 



Aydlo mum] Aids 
TrasspofifKfos, F 



Tood Tichnolofy Series 
Ws«^ Preserved Foods) (J 5) 



Nrforpuico {\ Hr) 
Otttsf^ AsslgMKOts (2 hrs) 

latefOtmry (Cold and Dry Stera^ Fac<lit1es)(l hr) 
mm Stii4y lirs) 

lostn^ttcwal faildanco 

Iteiito mi twportance of proper handling and storing of preserved and 
fresh foods and tlie consequences of Is^roper sitorage procec^res . Oescr1S>e 
prof«r storacKi techniques Including the effect of various types of packag- 
Ing and packing naterlals on potential shelf life of preserved f(K)ds. Visit 
hase cold storage and dry stora^ facilities to allow students observation 
of 1n~use practices and to reinforce infor»atlon presented In the classrooR 
Have students coaplete a practical exercise pertaining to the Inspection of 
preserved foods, including appropriate recofflmendatlons for their storage 
and/or disposal. 



Colutw^ 1 Iteference 



m 



Reference 



MtOCK MO 



PtCt HO 



ERIC 



54 



Pt-Afi OF INSTmtCTKm (CM»i«MiM» 


ui*4i$ Of iNif AUCTION AND cmiciiiOM oaijectivfs 

t 




VUP?0«t *»*IEfH*lS AWO CUlOAHCf . 

J 


«. Provt(te4 with sanities of current opera - 
tlonit rations, and «opf^ri«te references and 
doc»«lMits, inspect «<nury oi>erattonal rations. 
Satisfactory achieveiRent consists of attaining 
a score of not tess than 70 percent accuracy 
Mhen scored In accordance with checklist 

4. Mtisuremfit Its! and Test Crltfotm 


2 


Instructional Materials 
*m 3ASR9d83(hX-3, Ration inspection 

•Am 163-3, Veterinary Inspection Procedures for Operational Rations and 

Other tton-Perlshable Subsistence 
»US ArBiy Natrick Laboratories, Operational Rations, Current and future of 

the Departnent of Defense 
HIL-STD 1050, Soling Procedures and Tables for Inspection by Attributes 
^AFSO - Handbook, Cons<«>er Level (Hi«11ty Audit Prograa 
siAF Fofp 2063, Individual CCM.EQUAP Report 

Audio Visual Aids 
»TraAi{MiirfiKit$, flatlon Series 

IrtlnlS AS$rfiSsorttd Operational Ration Sas^lesXlS) 

fralaiiiB HrtHedt 

fHseyisfdn (d.S i^s) 
SnoHitmlOR C2 hrt) 
Nrf««MM (3 Hrs) 
Ovtifdt Astf^ntiitt |2 hri) 

InttructliNial Ea^lrowwit/OtiiM 

Laborttory (3 Mt) 
Hqm Sttidy (2 brs) 

oTOup/LOCa 

IfistructlOMi fittldanct 

atniziM «v«li»nranswr«»cits and AfM 163-3, discuss the types of op- 
eratfmai ratfoM Mi tfttfr Intended tt$t. Olscuss deteriorative changes 
tHat occur aN Im* to ««ofd thtst cban9es. Ifse saiiples of various rations 
to denonstrato their characteristics. Shew step-by-step procedures to be 
followed in conA^ting Inspectlpns of operational rations and then h^ve 
stu<^nts coRiplete a tactical exercise. 







Animal Service .nd roon^sejJontfOjjaWHIe^ 



0N< t 4 C» N 



Servtce 

a Identify the responslbU Hies of the 
UterirM»r7^rvice for zoonoses control afd care 
Of privatf and government -owned animals. 



» Identify a-'irtles of the Veterinary 
*• .^.*rr«.Pftt-owied animals 



■> 3 ve rrere n t - owned 
■jf 1 

2S). 



4. ^ records and su 



O - 

ERIC 



^ 



CoXww»J_J^lerence 




InstructlOTalMateriaH ' 
Sri B^^xt-U An ?^1 Service 



fliidi o Visual Aids c i„c 

Transparencies. A nimal Service Series 



Training Hethods 
lecttfre iZ fersi 

liistrtK:ttORaV gft««rm»«nt/Des1in 
Grottp/tock Step 



-r ccernrentj 

sfc-v.ce<, tcv Idee* 



5 

(3/2) 



Co\mn ^ Referer.ce 
Instruct lo naVm irlaU 



^TS Reference 



|??|jj5pg¥:SS1i$7T&»^«M' Service Serirs 
>Jl^ FItT: Tf 63€Z, Dogs of the Air Force, Pe'rc 



urn lii/S 




3. Stjhcri^^^-- ^V^"^*^^^ Procedures 

a. Recognize the responsfbllf ties »^ ] 
limitations in providing '^^I 
cal advice and assistance <n the handling, care, 
and treatnient of animals. 



) 



I rt AN 



' (^it( ??ON NO 



3ABR90830 



f 



^pwt% wdrf nuts MID c«»o*Ncr 



3$ pi Slid**, mWUn ^torkinq Ocf Strfts 



i 



toilfmitnti (2 hrf ) 




10 
(8/2) 



•SJilILiS JISKliSS! S^cuwiSrI vettriiuiry sii|H»rt. ^'^^ . ! 
titiHtatfcm. c»piBi J^*y»;^^ s«rvice in rf«irds to re- I 

*** 1*1^ "^K'&rciSlIS « Tmt5Sl «erc1« perti^ «» • 
sMrch support. H»« t w!r.:.!..i. if auiuble. » iuttt 

IR si^rt of resttrcH •ctivi.tfes. 



Col men 1 Reference 
last nfetiwtil HaterfaU 



S TS Reference 



i /Uidfo Vi sual Aids 

SHaes» Animal Service Series 
Transparencies. Animal Service^rles rare-First Aid (25 r.ir.; 

.il6 m mm - If 6073. Oogs of S^^jf,f?r^J--f*2ntry Ooc,s (14 ffir.) 
,j16 m fWm . FTA 228. Parenteral Medication of sentry s, 



W^^^^, S.eleton)(n) 
Restraint Devices (15) 



DAIf 




3 



ERIC 



61 



FLAN OP IHSTRIK:TI0H (C^fl«irt4 



mit 1 % OP HI'. » «i • ' **• 



4. CllaicJtefWfiSent 

i. SIvtR oects««ry dfrectfvef , inforwatlon 
11,4 f(m. corrtctty Identify the techr.fques and 

Mflt tfid 0|>trtt1on of • wgposes c&ntroj fUlr; 
SttUfiCtory •cliftv««»nt <!5ns<sti of at^'"/f9 • 
meort of not If *s tiNki 70 |»rctnt accuracy »«icn 
scored lii accordance wUh checkHst 3A8890S30- 
Xl-4a. 



PL AN or IN-,' oil! 11 U». 



3A8R90830 



Rad<o9raf>hfc V<«#er (IS) 
Assorted Surflcal Inslrup«nts 
Assorted Syringes and Needles 



TratwlRO Wetbods 
lecture {5 Hrs 
Qemonstratlon (3 lir$| 
(Hitslde Assf^ments (2 



hr%) 



Instructional Enylreiwent/Desfan 
( (8 firs J 
ly (2 hrf ) 
M Step 



ClassrcHM 
Hotae Stud, 
Group/tec' 



i;rmf {S!e f^iTA .Ids (Skeletons, etc.) to assist [nl^m salient 
an.toailc.1 features. 01 scuss the relationship of 

i tain clfnfca! j^oc^fetres. Blscufs •ethodt used for Jl^S?!! 

' susts of ifttsthosfa. 0fsc«$s wtlwds of restraint ^» * 
lerfS Sarins »««l^«t1ens. Have stwfents ce^lete « P^f^IfL 

eJJr!?sJ pirtllBlS^to sut>p»tifess1««al cUnlcat s^wrt proceAires as an 
outside assl^vaent. 



5 

(3/2) 



CoTuian 1 Reference 
5j 



SIS l^ferone t 



tttstrtg U^ Itatorlals 

xiU??S^dSr.nd AiHcultural Foreign and 0^st1cQu.nj« 

' latf«it for ¥ts$tl$. Aircraft, and other Transport of the *^_^»[««* 
NilAFR l5?3, KflStlon and Ccrt»t>1 of Ce«unicaMe Diseases of AniP«U 
Ni AFR m-n* Veterinary Service, OSAF 
SW 3A8R9C»30-XM. Ctinic Hanagewent 



1 



, Audio Visual Aids ^ , ^ 

i transparencies, Animit Service Series 



Training >tethods 
Lecture 12 hrs) 



X! 



t»»&f HC. 



40 



Pi AN OF INfiwCTKNi {Cm^hm^ 



Idtentif tcatlon m4 Control of Co^gmpicable/ 
loorvatt c 1^1 seises 

Giver necessary infcmmtlon, current 
publlc^iianst directives* I«bor4tory equip^nt* 
and fecal specisiens, use proper laboratory tech 
niqyes to ideftttfy certain causative aaents of 
co^PH^icable/^oonotlc diseases. Satisfactory 
achievement Is accocnpUshed by attaining a score 
of not Jess than JQ percent when scored accord- 
Ing to a checklist 3A8ft90830-XI-5a. 



18 



ti If t. 



HrMmmm (I lir) 




NBM Stuttf {2 UrtV 



Otter 1M vi^tt^ ^tm iis«d fn tM zoonoses control prosrftn. Of sctiss . 
varieut ■ wagt w w t ^tmfqutts fii or<ter to establish an efficiently 0(Mrtte< 
cHnlc. Oltcttts relttfoRsHfp M<tti (Mtrons of the zoonoses control clinic. 
Oescrfiv) pfoce&ires proofroi^tt of iKdIcaT si,^11es In su^rt of the 
clinic. Hive stunts complete •'practical' exercise pertalnlns to clinic 
I Mna^Qient. 



Refefe««:e 



u 



! !wstnict1on5iT Materlats 
. ST W^S.j{!-1 



STS inference 
Sa, 56;im>, I9f 



SW 3ABR90830-X!>b, FarasUolooy 



Audio Visual Aids 

Transparencies, Aniaal Service Series 

TF l-««4, Ascariasis {17 Min) 
IF 60?6, Sentry Ibgs Disease Prevention (25 min) 
FLC 12-37, Leptospirosis (13 Min) 
FlC 20-60, Tick and Tick-Borne Diseases 
Ft€ 1-187, Animal Bites and Rabies (16 Mjn) 
FLC 4-0096, Olrofilaria Iritis, 0evelopfl«nt and Trjnsirissior 



^16 B«B Fil» 
4l6 mm Film - 

>16 BS) Fitffi - 

^■^16 fOB8 Fils -* 
-il6 m Film - 
^16 tm flip - 
(16 Min) 
Audio Visual 



Min) 



Slide/Sound Program - Parasitology 



I i .Ml 171 



Bl QCIf NO 



X! 



1^ 



41 



PLAN or HiSTRUCTUW CC*«itfm 


•4 




{mns Of f «iK T OH AND csri't i «ion ijujt c tivi i 

1 


OUHAtlOK 


5 


SUPPORT MATfRtALS AWO CUtOAMCf 


V 

i. Ktlitttf TfitninQ Cldentlfltd in the C<Hir$e 

CiMPtI 

Iteattirmint Test trai Ttst Cr1t1«ie 


8 
2 


mcroscf^ies |i| 
Fecal Izers (1) 

Parasfte-Presenred Specimen (1) 
Prepare NIcHBScopfc Slides. (1) 

Tralnlna Kethods 
Lecture {W hrs) 
Demonstration (2 Sirs) 
Perforeance f4 hrf) 
Outside AssfgiBsnts (2 hrs) 

Instn»t1ma1 Envlrcmneiit/Oeil^ 
ClastrtMii n« l»rsl 
Utorttofjf (4 lirti 
Horn Study (2 hrs) 
Smtp/tock St4^ 

^lct»t l^Lpef^»l*f«€t9rs ffl tlie IcbwttflcattM* occynrtnct, inde(f ) of 
tr«t«rttilon» tjiiftoiiatoti^, tDtrm, control attiiotfi ef U» laort cm- 

cMi^ zomiests. 9t$er16t btsfe Itlierf^^ proe^iffts ustd In tlit fitfitf- 
ffcatfon of ttmmn fnltntaf tnd fxttrMf ^rasftcs of tfilmls. Btscrlbt Uit 
nort comBn Intornal mi tnUnitl ^i«sitci ffM tlw standbolntf of sentral 
cHtracicrlstfcta Hft Qpeitt, tmmn tpteitt fftftetlng betii miMts wni «m 
prtvtntfM, and eontrel. PnwHitrutt proctdtfrti fbr ptrfomfng fecal txae- 
Inatl^ Inttma! ^rtiftts and then havt studtfits fMH^fora sMt. 




II mm ! 







* 



S« Course CrU<ati# at^l SriAiiKoii 
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ky^ls witl SifA Id ill books* complete ATC Fom 736. and Ho«etOHn Newt 
Rtleasts If a|>pHcab1«. firaiMtfoii wlU Include reco^itloo of out- 
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cerning travel safety followed by individual presenUtlon of AF For* 1256. 
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aiKHlPKII iUSTiriCATION 

NaxlB»ffi group size Is limited by classroom and laboratory size and the limited 
space available ^r1n9 tl» field tr1f» urtilch utilize tose Dining Hall, Cold 
Storage WareNwse, CoiiBlssary, Base Veterinary Office, and several coBwerc^l 

firsts. — 

NOTE: End of block measurement tests are given the first period the day following 
cqwpletion of the block. 

latest POI revision varies with tte approved ATC Form 896; however, the total academic 
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vtou* t0iTtoi» a«sai.c*f ANNEX *4 



iteafc K Pay 3; TMi U 3 iiem 6f ft ^hour pwrfwrofw* project ifhich contlmies 
fSto «tey 4. tyo fftstnaetm ftr« rm^r^ to pwldt clos« supervision to 
fMurt ttaly coiplcllQii of ^ proloet irft^ln tht tim a11^. Ourtfis th^e 
ptrfervmiet Nm, sMei^ vflt cn^ttto titt recording aid reportlf^ of an 
Infection of sutatttiiiM otillzlog ftpplfeftbit fones, references, ftf«l doci^ients. 
OeUfled, step-^^tep rmirch wnA progress mtst be closely sup^lsed to Insure 
cospletlMi ^thtn the «l1otM tine. 

iteefc.l. Pfty 4i Tl»se 3 hairs are a c«»t1nuat1on of day 3 and were ©cpUl ned under 
day 3. , 

Week 2. Day 7; Three hwirs of performam:e require two Instructors provide close 
supervist(m and penult project co^letlon In the time allo»*8d. These 3 hours 
require detailed research In extracting saj^llng plans and devising sainplli^ patterns 

Week a. Pay 9; Im hours of p«rf»uance are devoted to performing an exercise In 
verification Inspection pf*^dfures. Two Instructors are re«9*1'^ to provide close 
supervlslmt to Insure that tochnleally a^urate statistical mett^s are ee^loyed 
and to Insure correct step-^step progress and timely coeipletlon. 

Week 3. Day 11; htein of pepforfwnce are devoted to performing a con^lete 
CQLE(p\F inspection. Two Inatrwtors are needed to provide close supervision to 
Insure correct steo-^stop progress and t^ly coi^letlon. 

Week 3. Day 13; Ti« horn of Derfor?pance ire devoted to Identifying the effects of 
various envf r(HMental factors on the growth of microorganlsws In food Items. Two 
Instructors are re<^1red to ^f*ov1de close supervision and Insure students are able 
to correctly identify causative factors and recoBBend corrective actions. 

Week 3. Day 15; Two hours of piffwrwance are devoted to correct usage of the com- 
pound mtcroic^. Two Instructors are r^lred In order to assist and provide 
close supervlslwi to Insinre that correct procedures are afjployed In utilizing the 
microscope. 



PUCVIOUS TOTAL. CA. IMtTttUCTOfl MOtHtt IIC4Utll«0 PVmT 
tMTIIT 01^ . 

451 



^nOIKMZS TOTAI. C/U ttttTAUCTON MOUM KCQUtMtO I»CPI 
CNTIIV 



403 



lfC«MilfM9ATtOmt 



mm s. HAusoi, c^t, waf, «S€ 

Chief. Resource Hwngtiwit Division 



HC^V.'J^.!) -iV. mf^'Vi, Major, USAF 
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Week 4, Pay 16 : Tiio hours of i^rfor^iKe are devotee! to correct procedures 
for tnspectln^ a fwd strvlce facility. The class Is divided Into two groups 
with an instructor for each group. The Instructor win decwnstrate the correct 
procedures for Inspecting a food service facility. 

Week 4, Day 17 : Three hours of performance are devoted to a field trip to a 
food service facility for the purpose of medical evaluation. One instructor 
per eight stiKients naist be utilized to insufe coiRplete evaluation and adequate 
span of control . 

Week 4, Day 19 : Three hours of performance are devoted to a field trip to a 
food service facility for tte purpose of medical evaluation. One instructor 
per six students imist utilized to Insure complete evaluation and adequate 
span of control. 

Week 5« Day 23 : Three tours of performnce are devoted to a laboratory 
Inspection of dairy products. The class Is divided into two groups, with one 
instructor per group, to permit ^he proper Inspection of these dairy products. 

Week 5« Day 24 : Three hours of performance are devoted to preparation and 
use of ™ plates to evaluate personal hygienic practices of food handlers. 
Two instructors are required to supervise stiKients as they prepare the plates, 
utilize the« to evaluate personal hygiene of selected personnel and evaluate 
the results. 

Week 5, Day 2S: Six hours of laboratory performance require two instructors 
to properly supervise the laboratory procedures to determine acceptability 
and contract cos^tlai^e of selected food Itinw, Swab tests, rinse tests, and 
finger plate culture tests also require two Instructors to insure proper 
laboratory techniques are observed. 

Week 6, Day 28 ; These 3 hours of performance are a field trip to an off -base 
coRinercial m&t packlr^ plant. This class must be divided into two groups 
to pennit Students to pr<^rly observe packing plant operations ami to Insure 
minimal disruption of the plant operation. One Instructor is required with 
each group to provide proper superv1s1<m and comply with all safety precau- 
tions. 

Week 6, Day 29 ; These 2 hwjrs of performance are devoted to laboratory analyses 
for fat content In meat prcHlucts. Students use cooking utensils and the Hobart 
fat tester. Two Instructors are required to provide close supervision and 
insure timely project cOB^letlon. 

Week 7. Day 32 ; These 2 hours of performance provide a laboratory project for 
inspection and evaluation of a designated CtX-EQUAP meat item. Two instructors 
are required to Insure timely completion of the project by providing on-the- 
spot correction and guidance. 
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7. Day 33 ; Txo tnstnictors «f« retired during these 2 Jmrs of 
p^?5rmgic«i$ tht diss Is into two smips. These 3 hours are 

cemlucted In the Cold Ston^ iterehoust and provide for Inspection of 
meat In that facility. 

tfeek 7. Day 3S : These 5 hours of 1#boratory^rfonnance deal with candling 
and gradtr^ or shell eggs. instructors trfe^ required to Insure proper egg 
candling teclml^s and t1«tly coapletlon of this project. 

Week 9. Day 42; Ttaree hwirs'of perfofisance require tm Instructors. It Is 
necessary to divide tl« class Into two groups as tt«se 3 hours are a field trip 
to a coraaerclal dairy plant and dose ob«rvat1on of dairy operations is not 
possible wtth large gmips proceeding t<^ether In the facility. 'One large 
group would Interfere irtth the opiratlcms of the privately o*med dairy and 
course objectives could imt be mt. 

• ifeek 9, Day 45; These 2 hours of i^oi^nce Involve determining the quality, 
whoiesoomss; aiMl caitrwt aju^Hance of waterfood s^les. Two Instructors 
are r^lred to 1n»ir« that wrect procedures are utilized and to provide 
assistance In 1nterpr«t1i^ specif Icatlcms. 

Vteek 10, Day SO; These 2 hours are a field trip to the c<»ra1ssary sales store 
to observeaetual Inspection jHrocecfeires. Im Instructors are required to 
maintain pr^^ span of cwitrol to ellalnate disruption of normal coranissary 
activities- 



week 11, Day 53; inew * nours ref^ire iiwi-rwvwira wm Hsw»*«f .7 ^ 
student pertoniance Airing use of coi^HHind alcroscopes during laborat 
analyses of speclewis for Internal and eternal parasites of animals. 
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CIIITimON QUCCTiVEl ANfi Tf ACMfNG STflMi 



2c* IdwtifT Che nmtam and physiology of th« avian reproductive tract, egg 
forastiofit «o4 egg structures. 

2b. Identify the e^^riete etandarde for cavitary inepeetlon of egg producing and 
oroceeaing facilities. 



(Teaching etepa liated in Part XI) 



A/ 



AUO« 



ERIC 



^m-\ *'1t'n TfA 4??» Vundi»p«mt<il« of f.gn CcndXint (8 win) 
n Form 1237, Rei»ort of Inspection of Shell Egg* 




1 AfMf|j0vM>^4^f ice 

1 ?'<mv/nrit3s fi^iii^ 9 HOV Bit 


illifmiCTOfI 






kvxt 


Fouitry and Egg lM9«eti<m 





Cosmlcfmtary 



4 htm 



12 hrs 



P0» HiFEIIfNCfi 









26 & 77 


n Jul 75 


3a 



STS/CTS ieriREMCE 



STS908XO 



OATE 

25 Hatch 75 



SUPiRVISOR APPROVAL 









DATE 




^ 3 NOV 























PRfCUAM PeCPARATIOM 



IQUOtMlMT UOCATCO 
IN WABORATOttV 



eouiiHiCNr 



CUAtttPlKQ MATSmAt. 



ORA^NtC AlW Alio 
UNCWA«»r!IB MATEMtAt. 



Egg in8p«ction 
laboratory (15) 
C^g inanactlon kit 

(1) 

Egg air eall wiaaurii^; 
gaugoa (I) 



1 eaae of Prectire' 
ment I egga 



Hone 



Sao attachad ahaot 



C»»Tf «IOI« deWICTIVgS ANO T« ACHIH6 STf PS 



36. Cl>$>att neeasaar^ tw\^iip<Berc , fcma, rafaraiMsaa, atasidardd and aicmlatad asari&iit«f$ , 
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than 70 pareatit whatt seorad sceordtng to chaskliat 3ABR9033CWVII-3a. 
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1«. Identify rtpprot?riaeft "t/^Tidaide for inspactioo of d<lr7 proc«««ing facilities. 
(T«»ehlnp •t*^fl li«t#^<l In Vnrt IX) 
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percent when scoraa in acroTiUnc« with ch«ckU«t 3ABR90830-VIlI-2«. 

^l^ct "^JSL. .=cord««i with AFM 74-15 S.tl,f.ctorr a^';^™' 

or.tt.l»lng . .cor. of not l.« th« 70 percent vl.n, .cored In 
•eeanlKiu vlth eh«ckU«t 3ABR90(130-Vin-2b. 
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2ftvlor Color Cwi^nrl^ 
(1) 

Fllltt candUT (15) 
Phfdrion fMi|»€rt (1) 



Nun** 



CUAffliriCO MATEKfAu 



ailA^HlC AfOf AND 
UNCUASSirtCD MATEfllAU 



%€m attachsd aheftt 



CRtTFRIOH OHJfCTIVCS AND TiACHIHO $TiFS 



l«t Identify the upprot^rinte ^tt/indnrds for InsfNieticm of cowarclal t«afood 
astaiiiithMnts* 

lb. nivan fiartlnanC lnap«ctton dccumanta and atandarda and aamples of flsH or 

ahellfiah, datarmiiw thm nualtty , whalaaosMinaaa and contract compliance of tha 
watarfood aampiaa. Satisfactory achiavaiMnt conalaCa of attatninr a acora of 
not laaa than 70 parcant vhan acorad according to chackllst 3ABR0083n^IX-lb. 

(Taaehinf ttafia liatad in Part II) 
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itn I L.bti, .M.Jjiuii, "J-.tcii to Can (iJ mln) 

TOi. I lira, - FL2 l6-»35, ly^Ux* I ro-iucLioit aixd Procooaing (20 mln) 
3^..% ;yiJ30-IX-lt lnw|-ection oi Waterfoods 
< i,\0:iW3a-IX-l, Incpection of .^toterfoods 
:D rP-^-jaif llah, ChUIed and Frozen 
;niG| XntOTtate Certified :.hdXlfl3h Slilppera List 



X 

V 
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, COUMC TlTLC 

^ • WW Mr 






TiiATteetlon «f Fruit* md VttfttttalilM 


. , LIMQNOtMATKM 


/Ijilmr ntorf 
H hrn 


iilHMMiMvGsapianmtarT | totm. 

1 U hr» 






11 .Tttl ?5 1 2«. 2b 0 2c 



^umskh 



I 



OAft 

25 March 1975 



SU^CM VISOR AfHVllOVAt. 





OAT€ 


IIOIiATuHt 


DATS 



























tOUiPiiCMT LOCATIO 






a«IA^tMC AIM Alio 
MKCtAtfiriCO MAT cm AW 


rraining mic (TruitM 






Sm attaehad afiMt 


& v«gee«blM) (IS) 















C«lTi«Oll Ot4f CTIVf I AMO Tf AOtMO Iff « 



-b. ntvjfl tuMiMkU lii«H«ctlim ieetaMfita, r«f*m«M end fftawianlii mid Mspie* of 
varioiui CrMtt fftiits and T«ffftraht««, iatamis* c^erMt: e«»^U«fice aad mctmamnd 
prop«r 4i«^sitt«t. ^tl«fiu:to77 ae$ii«v««nt eootiaes of cttaining « «cor« of 
not 1ms than 70 ^veaat titiaa aeoratf aceorrftii« to ehseklias 3AB!I90830-IX-21>. 

c. Civan oaeamrr rafarancea und nanrativa claaeriptiima of common aeoraga 
practlcaa at Air Fmrea inatallaeioiui, idantify imprest uractlcos and 
raeoaMod a^ronriata corractiva m^%mm9* Satiafa«tory etsar^letlon conaiata of 
atcaintftf a aeota of not laaa than 7fi tNir^ne iihan »core«* ftccr rdlns to 
ehaeUiat 3aiim3(l-a-2c. 



(Taaehiai •tttpm 1 la tad in fnrt It) 



ir.«n Vfl* - TF ItSAF r«tnriniirv Sufiport fw SCA (30 sift) 

V'^^ »Mtiii rtr ^141, fV^iih ffwi the Vent «3 tail) 
lARi^w-ww-J, Fntlt MKi «iiimfeU fmtfiectfmi 
i^B^OHKi-rc-*:^ frwlt mid V^fufi^U inafwetlAi 
lAHWBW-I^f-f , FniU ami ?«|t#ti^U InsiiMtioa 
F«d«r«l S|>«ciftciitli», Ccn, V«gMbl««, Fr«*h 

^cf. "Blue (kwy" Igylty Cuta« 

1^ Flip - PtC «(-lU.>Fnsie« of m Ufa Tin* (26 win) 
AudiovtuiMl ?roKmi, Fruit and Vcgctahl* inspeetion 




fItStmiCTQII 



rounse tituc 



tESKm DURATION 


9 hr» 


4 hrm 


TOTAL 

15 hr. 


POt REFERENCE 


PAOE NUMaCR 1 ^*0E DATE 

35 11 Jul 75 


U 


STS/CTS REFERENC* 


STS908XO 


OATt 

25 March 75 


SUPERVISOR APPROVAL 






DATE 




DATE 




a ^ t37S 























PRECtAlS PREPARATiOWi 



EQUlP*IEHT uOCATtO 



i««irv#4 foods) (If) 



EQufF»MENT 



CUAS$iri€0 MATERIAL. 



aRA*»Hic Aios And 

UNCL AS5irt€0 MATERIAL 



S«« attached ftheat 



CRITERION oajECT^VES AND THACHINC STEPS 



(Taaehlsig at(i^ liatad in Pnrt II) 



foftm . -J ■ ■.)>» *^ 



ATC 770 

O i 



' ' »*M»Mc M'\-* unci l^ncUwulf led M4t«rtal Coat ' d . 
FT lAHR<^OBin x-l, Food Technology 



iHltHUCTOII 



^gfritianp Sticclaltgt 



. , LESSON DURATION 


1 hr« 


UulMJulMW Ccntplcswitaxy 
2 hrfl 


S hrs 




34 


U Jul 75 


2a. 2h 



STS 'CTS REFERENCE 



NUMBER ' ' "" ' 

STS908X0 


' OATf 


Supervisor approval 




DATE 


StONATURE 


3 ATE 




* s NOV nn 























PRgCLASS f»Rf FaRATION 



Training aida (Aaaortc^ 
firaaanraii foods) (15) 



f OUIPMCMT 



CLASSiritp MATERIAL 



Noaa 



ORAPhIC AtDS AND 
UNCL. ASS^riEO MATERIAL 



Saa aetachad ahaat 



zm^ Idmnti fy cotmon food stotaga nroca<ftiri»a» 

^h. niYon ai»ollcabIa raf-^rencc,^, direct Iv^a^ ami forasa, am! aasnlat of a varlftty of 
praaafvad foodar deterwiua conaitlrm of th^ product (Including complianca with 
packapfn^. racking am^ margins raqtiiraaiafits) mx^t recosunend apf>ropriate 
diapoaitlmi. Sfttlsifictory acfiievemcnt con»lRt$ nf attaining a f^core nf not 
lati t^an 70 nr^cent when scored according to chackliiit 3APB90810-X-2a» 



(Taaehing itaoa liatad in Part TT) 
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API U5~l, rnfl»(ki»Mrr *«d i!tH>«liit«n«« tepug Op«mi&g Manual 
Trao«n/ir«ncle», Food Tcehaology S«ri«« 
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JIT 



Aii£n»I !^rvle« sa^ ?ooi«$«ttC Control Ae«ivi&i«s 



I VGCerin«rr {^«8ponclbillel«s for AaisAl. S«rvie« 



r 



0 



TOT AW 

2 hrn 



POt RfFgggWCf 



38 



11 Jul 75 



^ARAIiflAPH 
Itt 



ST8908X0 



STVCTS Rf l»f RENCf 



25 March 1975 



OAVI 



SfONATU« 



DATE 



Jo Oii 7.r 



tOUI^tWHT LOCATES 
IN uA^O«|ATOHT 



Mom 



None 



CVA«Sl«riCP MATCKtAi. 



aSAPHIC AIM AMO 
UMCUAS«4»riCD MATCIttAL 



CRtTSmON OBJECTIVES AMO TiACMWG ITtfm 



la. Idaotify tha rMpottsibilicles of the ?«t«risiary S«r¥ic« for «oooos!«« contiol 
•od esrc of privot* «imI gov«rnmeiit-oim«d «sil«olB. 



(fMCliias 9\mpm li«t«4 in Part II) 



^ Aua Tt 
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Tr'innpnr««^nrf Anlns! ?^nrle4 ^rtftfl. 
i*?? 1ABR'>'\«'?(VXT-1, Animal ^crvies 

iw if i i lit y«iMifi MBPri#w>^ t i mm fi^t^ 



/ 



9f, 



i 



er|c 



mrmicrm 




/Laboratory 
' 3 hra 



^ hr» 




<lncludlng preparation of raporta and ..latalftinR records and aupolL). 
CTttaehiag at«f»« liatad in Patt II) 



r 
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1 -"^"^"^^ t , 

Trnnflf»«rnncfcft, Anfsuil Servfcft f^rl«« t 

Ifitiwi ^Hm - Tr-ft3ii2, 1^ of shQ Air Fore*; Patrol Dogs (25 win) 



1 



IN 



COUHW f iTUi 



Wisdom Tirwt 



:1 



8 hr« 




2 hrt 



10 tlTS 



^ RiFEHEHCE 



39 



CATC 

II Jul 75 



3« ^ 



ITS/CTS tlFEtei^E 



numbIU 

STS 908X0 



tIATt 

25 Magch 73 



OATS 



itQUiATUHC 



DATE 



eCUimiEMr (.OCATIO 



Sog Skeleton (IS) 
_ Rastraiae Devi cm 

^ (15) 

A ■sorted Surgical 
Isiiicrtflmet (IS) 
AcAortad Syriagss a» 
HMd^M (IS) 



iOUIMICMT 



CLAitirttO MATtRlAL 



Horn 



OMPHIC AIM AMO 



Sec uttachcd alMtttC 



CMITEIHON OtieCTIVtS AN9 TtACMfNS STtPS 



3c. Eteogalca tiMi rMtfnosMslbiiieicc imd iiedtuiticRui firss^disg Btii>prcif«scieit«l 

ellaie«l a4vic« and aaei«canea la thsf hasdXiag, eart, aad treetmest of anisaXa* 

(Taaehiag aecpa lis tad in Part II) 



Ate 
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r 



tc flutt ifiK^ t snuffled Huteriai (C««»V * <S) • 



t 



7rrinft?HireRci(««, AntuMl S«rvica Sterics 
l^rni Slf^ti«* /nffwil ^«vte« Serict 

Ur^m Film - '^■^m, Ooft rtf eh« Air Porof. Car* An4 Firtt Aid (25 m 
l^TWB Vlifi - fifX Pimntflral ^^eatio^ of Santr^ Dogs (14 laia) 

f o i fi ii n (ft i <« ii | A iJ iwi i fii^iiRa iMiimw 



v., 



ERIC 















1 IdonttfieMfm rnoA Control eii CaemmictLhlmlTooe^tis, Dls«atM 


— . . — j_— . - - LESSON OUftATiON 


1* Hm 1 2 Infn 


tOTAi. 


••QE MUMaEN . ■"' 
41 


PAOC OATE 

11 Jul 75 


■ 




StS90SX0 ■ 


..'OAtl 

25 March 75 r ^ 






OATt 




CAT€ 


























PRf CLASI PHI 







CQUimtCNT UOCATCO 
iM i.A«0«ATQI|y 



Microileo9«a (1) 
Fftc«itg«rfl (1) 
^ Para«it«f,i>r«Mr9«(! 
Spadaaa (I) 
Fra^arM^Mlcroaco^te 
SliAmm (I) 



Ck,ASE«riCO tfATSKlAl. 



BIcma 



OKA^NiC Aici AND 
UMCLASSIt^teo MATBMtAW 



Saa atCs;:he(S ahaac 



CKtTf IHON OftiSCTIVtS AIH» Tf AOtlN« STEPS 



$a» 



Olvas^eaaacrr issformetott, eu^'i^S ptt&Xieatioafi , diraeeivaa, laboratory 
e<|yl^Mfiet «ad f^cal «p«eitiiefia^, mm projmr laboratory tec}inii|ufia to i^aatify 
cartaia e»iioa(iva agaats of cwj^nicaUla/sooiiotlc diseases. Satlafact^ry ^ 
aehiavaMC la aeeowplfahad bf •ctaiBisii « tcora of not last thm 70 parcant 
uto aeor^ leeorcSing to a chaekiise lASmsSO-XI^Sa. 

(Taairhlag ^tapa liatad in Part It) 
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''"r t>ran.iri»Hc * , Aiiiftvii .tSfvice S«ri(Ml ^ .. 

i t ' l l f., -nrim w u l it i m iiiiJ lU ii Himt it| fil l miw i iifb i ll DtL i ttigf iif iiyniiMlu iH 
. n.mm Ftlm - Tf i>«h54, A«iearina{« (17 mtn) 

Film - v-mjfi, Santrv Do»8, Dls««ii^ Prev«ntlQn (25 ain) / 
}^rm Flltn - Ffx 12-17, X.eptomUoBim (13 mln) ^ ^ 

. Uinsn Film - nc 20-60,^ Tick and Tlek-Bomc DlReAtes (24 nin) 
1« Fllm,^^ 1-1?-^ Aatroul Bi€€« ai^ Rabiaa (16 ain) 

Ftlm " nx 4-00^, Plroflarta Igaitl* . Dml^psesit and Tranwalaaion (16 jaln) 



tfPARt 



rui MAM 



STUDENT TEXT 3AS?90830-V] I-l 
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POULTRY INSPECTION 



July 1974 




SCTOL OF HEALTH CARE SCIENCES, USAF 
SHEPPARD AIR FORCE BASE, TEXAS 



CI 



Oestgn#<i For ATC Cdurs# Us# 



O0 Ht^it use opi THe job 



PURPOSE OF STUDY GUIDES, WORKBOOKS, PROGRAMHED TEXTS AND HANDOUTS 

Ctudy Guides, Workbooks, Programmeci Text^ and Hanaouts are" tt a mi oq - - 
nubiications authorized ^by Air Training, Command (ATC) for student 
A't courses . - , • 

. The -STUDY GUIDt (SG) presents the' informal ton you need to comfVetr: 
the umt of Instruct -on, or'makes assignments fr,r you to read in othp-"' 
publications which contain the requi red infonnation. ■ < ■/ . 

The WORKBOOK (WB) contains work procedures designed to hel6 ^ou-- 
achu*ve the learning objectives of tli unit of instruction, rinowiedqe 
dcqpi redfrom using the study guide will help vqu perform- the nnssiom 
or exercises, rolve the problems, or answer qu'e^-cions presented the 
workbook. 

The STUDY GUIDE AND WORKBOOK (SW) contain-' both SG ana WB mat-n-,! ' 
uqder^one cover. Th.? two training publications jre 'combined' '.vhen theSv'- 
is not designed for you to write in, or v^Jien boiH SG and WB are ts^^up-^ 
for you to keep. 

The PROGRAMMED TEXT fPT) presents mformat-ion in planned steps with 
provisions for, you to actively respond to each step. You are 'given 
immediate knowledge of the correctness of each rf^sponse. PTs may either' 
replace or augment SG$ and WBs. 

The HANDOUT (HO) contains supplementary training materials in the 
form of flow charts, block diagrams, printoucs, case problems, tables, 
forms, charts, and similar materials. 

Training publications are designed for ATC course use onlv. They 
are updated as necessary for training purposes, but are NOT co be used • 
on the job as authoritative references in preference to -Technical Orders 
'-^ other official publications. 



J O.J 



Department of Veterinary Medicine * . ' ST iAMQ'*.i<-<n^vr t 1 

School of HtaUh Cart Sciences, USAF 3oSl-1-n 7b 

Shepparti AFB, Texas JUBHSs<J!-NU-7b 

POULTRY INSPECTION ■ ' \ 

INTRODUCTION 

aonrllulr!!^ presented in this cnacter will provide you with information pertaining to 
LTJaHouflnLcHnn^ 'Xir ^> thff' military services and ?o the aims of 

ruL-J I ^"Spections. Sanitary requTrements of poultry processl-n^ facilities are dis- 
lorltm ?n,nI?t?^n^'"V'^*"^ physiology as they relate to ante-mortem and post- 
J°s- !ssld ^Jroin; ^^;;°^2«f"f Steps one described and specification requirements are 
frtdiH^^^' ,^f®^fj,3"^ surveillance inspection procedures are discussed and sources of 
adduional information are provided. 

SOURCES 

ch.iJ^I^ ""^^^ states. Federal Specification PP-C.24SH requires that, "The product 
Intmli Lfp^'f f^^^^^^f^ent operating under contijiuous Inspection by the ■ 

S^lTl brinLtJ^J^'Lcclf IV''^' Umted-^States Departir^ent if AgrlcuUral and 

Re^ulatfofis!^ ' ' accordance with Poultry Products Inspection 

Hov^v^''''^'Sfv'r«' f ^1?!"^?^^ '^^^^ '^"^^^ ^"^^^^ States, in some case::. 

Zfj we may resQ^.^ ^ I ^o^^^g^g^,^^ ^^^^ ^^^^ usually as a result 

?n I rl rTJ-''^''^'? regulations (such as 1n the UK) which ban the entry of US poultry. 
D?nr^^.inf^?:Jc T""^^ post-mortem inspections and sanitary surveillance of 
processing plants and operations is accomplished by the military veterinary services. 

AIMS OF INSPECTFON 

;n- accomplishing inspection of poultry, our alms are to Insure that the p^^oouct: 

1. Is not derived from animals in an abnormal physiological state. 

2. Does not contain morbid, necrotic or neoplastic tissue. 

3. Does not contain pathogens of toxic substances. 

to processi5g!°^ contaminated or otherwise unfit for human consumption subsequent 

To meet the aims, we perform the following inspections; 
!. Supervision of plant sanitation. 

2. Ante-<nortem. 

3. Post-flwrtew. 

?ies'l*etc"^'''''^'°" °^ further processing; i.e., canning and the preparation of froien 
^. Supervision of .-narking and Ubeling. 

6. ^Disoosal of condemned unwholeso.ttg carcasses and unfit Darts. 



TKT 

exhausted. 



S supersedes SG 3ABfi90830-X-l , May 1973, «hich may be used until supply on hand is 
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»V,H/i!! RI'?!;?^'^ '"»P«fions, M Aust r^nember that <re can onlji rejKf, the USilA 
with .«sld product^ °'" "ot 9« back m ' 

^ SANITARY REQUIREMENTS OF ^oiiLm P80C|SSIN5 FACILITIES 

H?!^*.- °®^*^^^^.^"^«^tlon concerning the minimum standards for sanitation, facilities 
'nlJ?f^L''"l procedures In official, plants can be found in 7CFR, Part 70 Grading I nd 
I"!^' °u!° !!^^'"^ and Edibl e fVpducts Ther^f and United States Classes $-tiidi?df: ^ 
Fi ^- tions i ^e.f'onQwinq itafis have been extracted f^om these ^ - 

.h;,]^'ho°i^"!' J^^ buildings shall be of sound, construction and kept In good repair, and 
shal, be of such constructioi> as to pHvent the entrance or harboring of Jermin. 

fittld wi^h'lcre^ns!^"^'' ^'"^^ ^° f-eceivlng rooms and feeding rooms, shall be properly 
2. Doors shall: 

a. Be ^lung so that not over 1/4" clearance remains when closed,' ' . • 

b. Open toward the outside. 

c. Be provided with self-cloiing devices. 
ROOMS AND CO«PART>fENTS: 

and distin^^'^fr^f^o^^"!^* °- "f^ff^^^^^s "^ed for edible products shall be separate • 

2. Separate rooms^are required for the following operations or activities: 

a. Receiving and feeding of live poultry. 

b. Killing, scalding, and roughing operations, 

c. Pinning and finishing. 

e. Inedible products departments. 
^. Refuse roows. 
5. i^ooms for holding. carcasses for further Inspection; 

Of the In^pec'torNS'cSrge!"^ '''' ^"^^^ '"^ '''' '^'^^ ^^'^^ '''^''^ ■■ 

b. Shall be marked with the word "RETAINED" in 2" letters. 

to mhlmlTM^^T !^f^frL"K^'^'''"f^%^° '''■^■■'^ ^"^^'""^^ tefTiperature of RTC PouUry 
.0 maKimum of 36 F. within ?4 hours (unless other cooling facilities are ava^Ubie,.. 
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«. Entirtly separste fniw other rooms In the plant. 
' b. Shall have tight 'fitting doors. ^ 
c. Shin be properly ventlaltwi. 
■condnion!°''^^^ supply rooms - in go^ repair, kept dry, and maintained In a sanitary 



of the bIi1diJ9'^°"^ " ^^^^^ ^ave-self-closlng doors and shall be Ventilated to the outside 
FLOORS, WALLS. AND CEILINGS: . ^ 

1. Shall be made of inatertal which will facfl itate eat., cleaning. 
^-^ 2, Floors: 

a. Should be of hardened concrete or tile with Impervious joint materi?! in good 



repair. 



b. Should ^ graded for coinplete run-off with no standing water. ' 



permit easy^cl'eanlJt^ "^^'^^ "'"^"^^ impervious to nxjisture and have a smooth surface to 
4. Bleeding' area: 

a. Must be cleaned dally. 
tH. ...J"' ^"^^ ^® °^ sufficient size to allow complete bleeding before carcasses leave 

V 

m,.e* ll Jatch baslf) for.'tlood must be large enough for a day's run at peak capadty 
or must be flushed" continuously. k 

WATCR SUPPLY: ■ ^ 

contkinatljn.'^ ^^^^^^e^^Hh adequate pressure and protected against 

connections shall be located throughout the pla?it for cleaninq 

3. Hot water not less than 180°F. shall be available tor sanitation purposes. ' 

containeJfl^nc'''^^ '^^^-^ pnjvlded with adet^uate facilities for washing the rooms, 

LAVATORY ACC0^*10OAT!0NS: 

,n.n^;«w^!?"!f® lavatory and, toilet facilities shall Include at least hot and cold ..ater, 
soao and isi-ngle-use) towels. 

2. Metals waste containers shall be provided. 

^"^^3"*^ 0^ handwashlna facilities serving areas where dressed poultry 

and edible products are prepared shall bl operated by other than hand-operated controls. 
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4..' ti^% Shan be posted directing employees to wash hands before returning to work 
after QQing to toilet or locker rooms. ' ^ 

, CQUIf^ENT AND UTENSILS: 

S 

U ^st be of such cofistructlon and material as to facilitate thorough cleaning; ^ 
should bt trotal with m> sharp corners, no cracks, and no seams. 

2* Equipment gsed for inedible products shall be distinctly marked and shan not be 
used for any other purpose* 

. 3* Reftise containers shall be of metal and shall bii kept covered. 

4. Scalding equipment 

a. May be tank or spray type, but either shall be of metal for ease of cleaning • 

b. Must be constructed so as to prevent contamination of potable water lines. 

c. Tanks, when used, must permit water to enter continuously at the rate of 1/4 
gallon per bird per minute ^nd to flow out .through an overflow. 

5. Ice chilling vats shall be of metal or other hard surfaced impervious material;/ 
|ce shovels shall De made of smooth surfaced metal. 




5. Conveyors 



I ^. *Shall be of metal or other acceptable material and of such construction as to 
partnit thorough and ready cleaning. 

( b. Overhead conveyors nwst not collect moisture or allow grease, dirt, or oil 
to accumulate on the drop chains of shackles. 

c. Viscera must accompany carcass so that they are together on the line; 1^ 
viscera Is completely removed, a truug|t moving with the shackle line must be provided. 

The work performed in ante-mortan and post-mortaii inspections *s jof little value 
unless the plant and its equipment and facilities are constructed, maintained and 
Dpe^ted In a' c>ean, sanitary manner. 

MISCELLANEOJS INFORmTIOH RaATir«5 TO POULTRY PUNT SANITATION 

'ice - must be mdB from potable water and must be hand>ed in a sanitary manner. 

Rodents - best product to use In control 1s Warfarin; use 1:.20 of a 0.5« powder, 
leaye in place until 8-10 days after feeding stops, repeat in 30-60 days; bait pans vs* 
bait boxes; turn traps "head In" to wall. 

Insects - a white strip around the perimeter of ro«^ 12'' wide and 12" up the walls 
will f^lp greatly by making dirt and other attractants more easily seen by cleanup 
personnel; screen wire sN^uld be no larger than 16 mesh; fly fans across all openings 
to outside that may be open for otter than immediate passage; residual insect sprays 
not allowed in. parts of plant where products are handled; do not use residual sprays 
in kerosene cl6s€-,enough to the product that the odor may be picked up. 

Sweeping - industria • vacuum fj^eaners are far better; use sweeping compounds for dry 
sweeping. j . ^ . 

11-* 108 



*5tee1 wool or wire bristle brushts - do not allow them. 

Personnel working In poultry plants should be trej?ead as food handlers because they 
are tood handlers. 

Sewage - a plant that kills 2»000 birds per day presents sewage problems equal to a 
town of 1,000 people. 

Cleaning up blood - use cold water first, then hot water. 
Chlorine solutions for sanitizing: 

Metal equipment - 200 ppm . ^ 

Wood equipment - 1,000 ppm 

Walls, etc, for mold and slime control - 1,000 ppm 

(rinse metal quickly to prevent corrosion) ' 
Strength of rinse desired (ppm) Gallons rinse desired 

Strength of stoqk solution X 7^ = to stock solution to 

use. 

Alkaline detergents routinely used - sodium carbonate, sodium hydroxide, sodium 
metasilicate, trisodium phosphate, tetrasodium pyrophosphate, sodium tfexametaphosphate. 

Acid detergents - use periodically to remove scale from hard water precipitates; 
muriatic acid, sodium acid sulfate or bisulfate of soda, acetic acid, glycol ic acid or 
hydroxyacetic acid. 

£qu1[»nent - metal, no sharp corners, no cracks, no seams. 



11-5 



iO.9 



ERIC 



AVIAN ANATOY AND PHYSIOLOGY 

INTRODUCTION: The anatomy of the chicken can be easily c^pared to that of the,t?oVine 
species with a fmt exceptions* The anatomical structures of the chicken have practically 
"h^ same n^nenclature as those of other animals and similar^ If not the same, functions. 

SKELETAL SYSTEM: 

1. The axial skeleton - skull t vertebral column^ ribs, and sternum^ 

a. The skull - tv#o large orbits surrounding the brain, ^ The bones of the face 
form a somewhat sharp and pointed cone, 

b. Vertebral coluinn 

(1) Vertebral formula is C14 T^ L-S14 Cye; note th^t birds have considerably 
more jervical, li^bar, and sacral vertebra ind fewer thoracic and coccygeal vertebra than 
do members of the bovine species. 

(2) The lumbar and sacral vertebra are fused and t!>^ pelvic girdle is fused 
to them, . , * ? 

^ s 

(3) The coccygeal vertebra are fused with the sacral mass at the front and" 
the last few are fused to form the ^'pygo'style**' 

c. Sternum • large in relation to other bones of the skeleton, due to the 
^ittachment of flight muscles; referred to as the "keel bone,'' 

2. The appendicular skeleton, 

a. Thoracic 1 imb 

{!) Scapula, coracoid, and clavicle make up the shoulder girdle, 
(2) The clavicle 1s referred to as the *'wish bone,'' 

b. Pelvic lumb 

(1) Pelvis (ilium, ischium, and pubis) is fused with the lumbo-sacral mass, 

(2) Tibia is referred to as the "drumstick," 
MUSCULATURE: 

U Suited to fit the special needs of flight (heavy thoracic and breast muscles). 

2, Diaphragm does not separate the thoracic and abdominal cavities, but merely 
separates the lungs frOT the viscera, 

DIGESTIVE SYSTEM: 

1 , The meuth 

a. Has no lips or cheeks* 

b. Teeth are absent, 

c. Jaws are curved to form a beak, tin 
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d. Tongue Is narrow.and triangular. ' 

- e, hard palJet has hofny papt 1.1 ae protruding from It and directed backwaras. 
2. Esophagus ^ ' , ^ 

leads from mouth to priventrlculus, , ^ * 

'"'^ ' • ' 

• crop, a tlc-uZ Llt'Srfhl'rinlL' '"^ I'^'l^ °" ^^^ht side of the median line Is the 

M. sac lue part of the esopnagus which serves as ^ storetwuse for food. 

• * 3,5 tonach . . 

a. Proventnculus - the true glandular stomach. 

•grinding ^^f food!'"^ " 5^°^^^^' ^^n^i gravel ii>the gi.zard to aid in the 

caJCores!^'^ Intestines - most digestion takes place here; long in most birds, short in 
5, Large intestines 

b. Colon, 

side'throigh'?h; %Tu '° ^''^ '"^ reproductive tracts'; opens to the out- 

# 

7. Accessory organs of digestion 
median li^e.^^'^'^ * ''.^"^'"'^ ^'^^ ^'^^i' "^-"'^y t° the right of the 

b. Pancreas - narrow gland lying near the first pa^t of the small intestine. 
dorsany'and^!l'the"r!ght,"^''' the -glandular and muscular stomachs, 

RESPIRATORY SYSTEM: 

1. Nostrils - open through the upper part of the beak. 

2. Nasal cavities. 

3. Cranial larynx, , ' 

■». Tracnea - long tube with complete cartilagenous rings. ■ i 

6, Lungs - relatively small and occupy most of the dorsal part of the thor-ack cavity. 

the lona'^b^npf Nnc^HrL^^^"'^^"^ °^ cormiunlcatlon between the bronchi; found v^uMn 
d- e lH^rl%; iro^essJng.'"'" ^^^^^^-^ contaminate. 
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a, Ceryical * paired, 

, Clavicular - single, ^ 

£ ♦ 

c. Axillary - paired, 

d. {>^nter1or thoracic - paired, 

e. 'Posterior thoracic - paired, '" 

f. Abdominal - paired. ^ 

UROGENITAL SYSTEM: • ■ " ' 

1. Kidneys ' - . ' V ^ ' 

* » 

a. lie on either side of the vertebral column extending posteriorly from the 
sinh rib. ; / - 

b. Dark red in color. 

c. Ureates pass through the ureters to the cloaca and are passed out with fecal 

matter. 

2. Male genital organs - testicles lie ventrally to the anterior lobes of the kidneys. 

3. Female genital or^^ans - % , 

a. Ovaries ar\d oviducts. " ■ 

b. Right ovary- usually not functional, 

^ — ^ 

c. Oviduct empties into the cloaca, 
CIRCULATORY SYSTEM: 



NERVOUS SYSTEM: 

INTEGUMENT: 

1 . Feathers, 

2. Vestigial feathers - hair or down. 

3. Oil gland - located in the skin above the pygostyle. 
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1. MANOiaiE 

;i Atus 

4 MIS. 

Jt^ oiSir 

9. RADIUS 
IQ HUMSflUS 

12. COAAC^tO 
lai CtAVfCLE 

^ Wtsua 




2o. A^mri^ftsus 

Jll. I^'f DIGIT 

i2£. 2*^0161? 

2a 3«O0taiT 
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MCUTH 



CROP 



StPf^ACH 



« PHARYNX 



SMALL IHTESTiNg 




A' ■ 



ClOACA 



COLON 



AMUl$Cc»l?) 



Fia.2 SCHSIWATiC REPQESfNtATION 

OHiA CmCHBHS OieESTlVE SYSTEA^. 
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TftACHSA 



atGHT LOSS 

or uvift 



SMAa 
tilTiSTtlli 




STOMACH 



Tivi w$rili^ or the chicki^ (viHtm) 



I 
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^Ntt-MORTEM AND PCST-N^RT^M INSPECTION 



>^3TE: Anyone who H actively eflgaged .In Class 1 and/of Class 2 Inspection of poultry 
or potiltry products should obtain a copy of Examination afld 'Evaluation of Poifltry and 
p oultry Products , published by the U.S. Department <if Ha^l th, •Education, and Welfare. 
This 'IS a .joint USPHS andtFFQA publication, further he or she should lhi>roughly faiiqlllar. 
wy:h the repuv^nent of 9cFR Part 381, Poultry, Products Inspgc.tlon Regulations . 

' 3irjs are y^'ewed ^'n their loops' and battdrias in -the holding area. 

Our dims a^e to: ^ ' v - 

Prevent the slaughter, for processi^, of birds which can be detected (wnile 
r ' ve as being unfft /or huran consumption. \ , . % 

^' • ^ " ' . . ^ - ^ ' ' i ' 

"j. Prevent- exposure of pl,ant employees to^diseased poultry. 

"c. Minimize contamination of the processing plant ar^ equipment, ^^slo^j^ees* 
•nands, and healthy birds, 

^ d. P?*^ent'tfte approval of carcasses on post-^orteni ii^spection alore because of 
a lack pf readfLy identif.id&le lesjons wnen ante-mort«n lesjpns would have warranted 
rejection (especially trae With r^!^p1ratory and nervous system infections^/ 

(- > ' " 

3, Obviously ill birds, .arfe^^renK)ved, , No specific dia^nq^is is necessary and no 
soec^^^^ic justification "for your rejection is required, 

RejecVibirds showing the following: 

a. Down, unable to stands i^, 

b. Partial paralysis, mrvom disturbances, convulsive movements. ^ 

c. Ei^aciation - extreme thinness or weakness, 

^ - - ■ > ' 

d. Extensive, numerous, or repulsij^e scabs, nodules* blisters, ulcers, ^.vounas, 
abscesses or^ inflamed areas, 

e. Marked enlargement of bones,- especially of wings "or legs. ' ' 
f* Multiple tutors,' ■ - , ' 

g, Greatly distended abdomen, \ 

h. Unthrifty appearance, drowsiness, or droopiness. 
u OUcolored co^rb, , ^ 

J, Difficult respiration, nasal discharge, swollen eyes, or swollen he^sinuses 

k. In turkeys, an erect snood - pathognomic of erysipelas, 

5, In case of high rates of infection: 

a. May c'asi b'rds as '^Suspect," segregate them, and s^auQhter themlat the end 
0^ the day. ^ " ^ ^ . • 



b. May rrotify state livestock sanitary authority and await their recomniEeJidations. 
POST-fCRTEM^ INSBECTIQN: ' ' ~ . 

it ^ 

V. Post-^rtem, inspection Is a professional duty and smist be done by or-under. the ' . 
supervision of a DVH. at all times. 

2.. One Inspector can examine a maxiinun of about 720 birds per hour (one every 5 
seconds}; lines crften n^ve afi 12QP to 2300 birds per hour. 



3. The viscera .and both the Inner and outer surf acfij" of the carcass should be 
.;.ciosely observed. Jhe foll^i.ng should be 'noted: 

■v a,,. Exterior surface ■b^'cuts, tears, bruises, broken bones, discol orations, 
cofttami nation, general Condition. 

' ^* Interior surfaces - accumulations of pus or slimy material in the cavities, 
grovKths, inflan^ appearance of pleura and/or peritoneum, or thickened pleura ana/or 
peritoneum; all are causes ^r rej^ection, ^ 

*, i/fw vl^era are examined, ijoth visually and by Raloaflon. A simple way is to 
V 9^223'^ ^'n the palm of„ the left hand so that theifiver ana spleen are easily 
Observed (along mth the heartland* Intestines) and can be manipulated with the thumb and 
first' two fingers of the right hand. _ > 

a. Gizzard ■ • 

{!)' The ffluscular^t^omach; normally a dark red with a definite sheen. 

. ^Pt^ abscesses, .necrosis, foreign body penetration, and parasites In the 

wans. ■ ^ ' ■ ^ 

.b. Spleen 

(U' Normally a deep bluish red in color; varies considerably 1n size. 
(2) Note , tumors, off-color, marked shrinking, nodules, 
' c- Liver -■ " 

(1) Normally a deep «^ in color except in old birds they are lighter. 

, Note marked enlargements, ulcers, nodules, tumors, cysts, discoloratlons, 

and fibrous coverings. ' . 

(a^ Sreenlsh cast usually due to Salmonellae. 

(b) J\ B, will produce tiny '«iecrot1c foci about the size of a millet 



seed. 



(c) ftj^arked enlargement - visceral lymphomatosis ("big liver disease"). 
" (d) Blackhead lesions in turkeys. 
1 3) Slice and -fold the cut edges back together to determine swelling, 
d. Heart 

■'!) Normally has some fat on base and about the middle. 
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^2). Note hanorfhagest ureates inside of or on the pericardium, amount and . w 
character of fluid In the pericardial sac and absence of any heart f^t. 

e* Intestines ' . ' ^ 

(1) Normal 1y some food present, upper portion ^plnk In color, caca and lower 
portions darker. * 

- (2) Note, discolouration, nodules and tumors, adhesions, and engprgenient of 
mesenteric vessels (indicates ^'cold slaughter**), ^ 

f. Sidneys ' ^ 

(1) Normally deep red in color, 

' . t ■ ^ . 

(2) Note swelling, tumors, cysts, -and abnormal colors* 

g. Lungs . ' ' ^ . \ 

(1) ^ Normally, a Tight pink in color. 

(2) Note adhesions, discolorations, nodules* 

Reproductive organs - note presence of tumors. 

5. RemefTiber that the presence of lesions in individual organs may or may not necessitate 
rejection of the entire carcass. Findings in individual organs must be correlated with 
what is seen elsewhere. Localized lesions may call only for rejection of the particular 
or<^^n or part, 

5. Disposal of rejected carcasses ^ndhr parts, ' — 

a. We can only reject, FDA -and USDA can condemn^ 

b. Recojtmended disposal method?: 

{!) Incineration - complete destruction by burning, 
(?) Chefnical denaturing - crude oil, kerosene, etc. 

(3) Steam sterilization, 

c* If you are/performing the Class 1 and Class 2 inspections, remember tq note 
carefully pn your Class 3 to assure that^TO previously rejected carcasses ^f\6/or parts 
have been reoffered* 
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DISEASES AND OTHER ABNORHAL CONDinONS 

fr. mlL^?^^t?fy^^ afitf-fmjrtem and post^morte?n -Inspections. It is usually Impossible 
LO maKe a definite diagnosis. | * 

Conditions usually dlagm^sed: 

U Tuberculosis. • 

2, Emaciation. 

3, Septicemia and toxemta. 

4, Lyrnphomatosis. * 

5, Tumors t ^ / 

6, Inf lafrmatory- processes, 

7, Parasites, ^ 

conJrifrf/^! tl ^! 2^"?^^^ diseases of poultry recognized at t£s time. The ones 

considered to be of greatest significance are: ^ ^ \ 

1. Saltronenosis, 

2. Staphylococcal infections. 

3. Erysipelas, 

4. Psittacosis, 

5. Pneumoencephalitis (Newcastle). 

cavi?i^fln?aLlI^M!^'c" ^^^i^V ^ "Merest because the air sacs extend into the body 
ort^rinColvrS^^Je pans!'^ ''''' °' respiratory syst^ 

U Psittacosis: 

5ittacine aio^'l'""^ Infection found In over 70 species of birds, m%t comon in the 

b. Turkeys - a frequent carrier to humans. 

invol^p^t.^" bindings - greenish blood-tinged diarrhea, droopy appearance, respiratory 

• it' . ^J:,- - thickened air sacs, enlarged liver with a plastic film covering 

n, excessive pericardial fluid. sv«}llen lungs. uver , ,y 

c. Disposition - reject. 
2, Newcastle Disease; 

a, A virus infection, primarily of fryer-aged birds. 

b. AM findings - diarrhea, drown or watery nasal discharge, respiratory involve- 
ment, ^ nervous involvement. » t m y u ,^ 
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c. PM findings - air sacs thickefwtj and often have a yeUowish exudate. mtiUiple 
hemorrhages, and necrotic lesions in the viscera, 

a. DHpK3s1tion - reject active cases, pass if recovered. 

3, Tuberculosis; 

a, A^ian' tuberculosis rarely affects man but 1s freauently found in swine. 
Ajnajor cause Qt\reject1on in older poultry. 

c. AM findinqs - emaciation, atrophy of breast bone, dullness and depression, 
ar^ected qait If bone marrow involved. 

d, ?M findings - small yellow-white ^^ranular nodules In liver, spleen 5nu'or 
intestines, and/or lungs, 

Disposn^^- ^|ect in event of any evidence at all. 

4. Salmonellosis: 
a. PMlloruni: 

(1) AM findings - whitish diarrhea, 

, ^2) findings - thickened heart sac and yellow-white nodules on lunqs, 
l^ver, gizzard and heart. ' 

0, Fowl typhoid: 

(1) AM findings -greenish yellow diarrhea. 

(2) PM findings - greenish colored Hver and enlarged spleen, 
c, Dispostion - reject. 

Lymphomatosis - a group of transmissible diseases generally characterized by tumor 
formation; comsnon in poultry but not known to affect m&D, 

1. /isceral lymphomatosis .( "Big liver disease") - markedly enlarged liver + tumorous 
nvoivement of other internal organs. ~ 

2. Neural lymphomatosis - may note partial paralysis in live birds; greatly enlarged 
nerves often noted on PM. • a ^ a 

3. Ocular lymphomatosis - often, note a triangular shaped pupil. 

Osteopetrosis - malfomation of long bones, crowding the bl oodfcrniinq tissues, 
D-^ten resulting in anemia. 

D-isposition - reject, 
'umors: 

Reject part or or-can a^'^ected. 
2. Reject entire carcass i*' general condition of bird is i^'e.-.ted. 



"-16 120 



Fowl pox: 

K A viral disease rfot transmissible to man,- 

2, Lesions fnost common about head ♦ on comb^ and on wattles. 

3. Disposition - reject* 
Parasitisms: 

h Reject affected organs* 

2. Reject entire carcass If s^^temic involve^nent i$ ngted. 
Hniaclatlon: ^ ' 

1. Extreme thinness, tissues often gelatinous* 

2. Indicates prolonged effect of disease or of starvation. 

3. DJspOsition - reject.' , ^ 
Septicemia and ToxOTia 

1. Caused by pathogenic bacteria and the toxins. 

2, Usual^ly ^'dentified by paralysis of the bird, but positive identification requires 
blood sample. 

Inflainnatory processes: 

U Inflammed areas of the bird usually caused by a cut, tear, or bruise. 
2, Disposition - will depend on the location* 
Staphylococcal infections: 

1. Caused by Staphylococcia 

2. Can affect the skin or Internal organs. 
3» Disposition - reject. 

Erysipelas (Erysipelothrix): 

U Disease of the skin and subcutaneous tissue. 

2. Disposition - reject. 

Listeriosis: 

1, Affects the nervous System of birds. 

2, Symptoms would be paralysis. 

3, Disposition - reject. 
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Sctullsifi: , 
U ^ood poisoning caused by toxin of bacteria* 
2* Syrnptoms v^uld be a diarrhea, coughi and a staggering gate, 
3^ DispositiBn - reject* 

Blackhead - 

1. Is an inflan^nation of the bowel aod liver, 

2. Characterized by a discoloration of the comb, 

3. Disposition - reject "if active or severe, 
Inf, laryngotrac^^i tis: 

U Caused by a virus infection, 
2* Inflamnation of the larynx and trachea, 
3. Disposition - reject if active or severe, 
Inf , coryza: 

U Cold located in the head^ 

2, Characterized by nasal drainage, 

3, Disposition * reject if active or severe. 
Cold slaughter 

U Engorgement of mesenteric, vessel s will be noted, 
2. Disposition - reject. 

Other conditions whose disposition will depend upon extent, location, etc 

1, Bruises, 

2, Contamination - by oils, fecal matter, paint, etc, 

3, Mutilation ^ due to rough handling during processing, 

4, Over-scaled - will present a reddened or cooked appearance. 
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Sumnary: , 

1. Diseases or con«!1tions causing rejection in any degree seen; 

Tuberculosis Listeriosis 

Pseudo-tuberculosis Erysipelothrix 

, Salmonellosis Botulism 

Lymphomatosis Emaciation 

Psittacosis Cold slaughter 



Resectable if severe or active: 

Fowl typhoid 
Fowl cholera 
Pulloruin 
Blackhftad 



Parasitisms 

Inf, laryngotracheitis 

Chronic Respiratory Disease (CRD; 
Fo>*l Pox ^ 

Inflammatory Processes 



POltlTRV PROCESSING 

• INTRODUCTION - In order 10 a'ccomptisfl scteqaate inspeetisfl of peyltry and pouUry 
products and to better visualize -possible problems which may arise in connection with 
these foods, it is necessary that you have a general knowledge of the various procedures 
involved In processing, 

RECEIVIHG - Live birds are usually transported to the plants in wodden coops or 
crates. The handling that they receive during transit has a very definite effect on \ 
the quality of the finished product. 

HOLDING - Ante-mortem inspection is accomplished during the hold period. 

1. Long Term Holding va!*ies from 1-10 days, usually not more than 2-3; birds are 
fed and watered during this period to; 

a. Restore "bloom." 

b. Regain weight flosses, 

c. Restore water to tissues, 

d. Assure a continual supply of birds for the processing operation. 

2. Short Term Holding - held just long enough to keep the processing operation 
going, usually 2-3 hours. 

SHACKLING - Birds are hung by their feet onto the shackle line which conveys them 
throughout the operation. 

SLAUGHTERING - 

1, Kosher - severing the blood vessels on one sWe of the neck, 

2, Modified Kosher - severing the neck vessels (but not the esophagus or trachea) on 
both sides of the neck, 

3, Pithing - a knife 1s inserted into tne mouth, the vessels in the throat -are cut, 
the knife is partially withdrawn and then the brain is pierced, 

4, Electrical - electric shock in addition to severance of blood vessels, 

5, Mechanical - various automatic devices, none to date do an acceptable job, 

BLEEDING 

I, From 50 to 70 seconds required for complete bleeding. 

2., Bleeding must be confined so that accumulated blood can be collected and rapoved. 

3. Birds are not allowed on the floor at any time following slaughter. 

r 

DRESSING OPERATIONS (Procedures prior to evisceration) - 

U Scalding - aids In loosening feathers^ 

a. Vat or spray - if vat is used» water must flow continuously at rate of 1 quart 
per bird per mmute* 
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b. Temperatures, 

(1) Sewi-scald - 126-130"*?. 

(2) Sub-scald - 138-140"?. (most commonly used. ) 

(3) Hard-scald - 160-170"?. 

2. .oudhin, - bu-ds are passed between two j^^V^^JS/t''^; Jr^es! tX ^ 
renxjve the feathers; they pass through one set, 5°^^,^ set. 

bv the neck instead of by the feet, and are then passed through a secona set. 

3. Washing - spray with potable water under pressure. 

4. Pinning - hand removal of vestigial feathers. 

5. Sinqeing - passed through a gas flame to resrove hair and down. 

6. Removal pf feet - may be done here or later, usually here. 

\ 

7 Washing -"^ spray with potable water under pressure. 

^.^-.x z^^xt^ -i^Sf^ " 

N^ Yo^k Dressed poJu and little is sold on the comn^rcial market today. 

EVISCERATION - Birds are transferred to another shackle line which goes into a separate 
room ^Of evisceration, 

1. Must. be accomplished in a room separate from areas where live birds are Held or 
whe^e inedible products are handled, 

2. Removal of feet (if not previously ^^compl ished) - s^e areas^«|ui^^^^ feet 
be presented at time of post-mortem -inspection because of high incidence or jomx 
infections. 

3. Removal of oil gland, 

a. Located in skin aver base of pygostyle. 

b. Removed to prevent undesirable flavors in finished product. 

4. Slitting of neck - skin of the neck is'incised to facilitate removal of trachea, 
esophagus asid crop, ' i 

5. Three point suspension - birds are suspended by feet and neck in preparation for 
evisceration, 

6. Abdominal incision ^ must use care not, to severe any Internal .organs. 

a. Horizontal incision, 

b, V-incision* 
C. J-inc1sion, 

7 Removal of vtscera -'removed manually; either left hanging attached to the carcass 
or placed in trays beneath the carcass which move the carcass. 
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3, Post-irortem inspection. - 

9. irimm Of damaqed or diseased parts - any bird so trlmned then goes into cut-.p 
styles, 

10. Refnoval of qiblets. 

a. Heart - pericardium removed, heart cap cut off. ^- 

b. Gizzard - opened, contents flushed, lining removed, trimned, ^ 

c. Liver - qall bladder removed, liver washed. 

11. Removal of inedible carcass ccanponents. 

a. Intestines and attached organs are detached and discarded. 

b. Head is removed beyond point' of pithing or sticking and contaminated neck 
parts ars reinoved with it and discarded, N 

c. Trachea, esophagus and crop are removed by pulling them through the incision 

in the neck. "" J ■ 

d. Removal of lungs and gonads by scraper or by suction; kidneys are left in; 

12. Removal of neck for inclusion with giblets. 

13. Final washing of carcass - inside and outside with potable water under pressure. 
14 Inspection by plant inspector to assure complete removal of Inedible parts, 

WEIGHT mnm > automatic drop according to weight of carcass; dropped into chill vats. 
CHILLING 

1. water cooling - birds chilled to a maxlmi^^cf 40°F. and held at not more than 40-F. 
except during further processing they may go to SS^'F, 

Under 4 Its - within 4 hrs, 
a-8 lbs - within 6 hrs. . 
Over 8 lbs - within 8 hrs. 

2. Air cooling - RTC birds chilled to 40°F. maximum within 16 hours. 
3 J Giblets chilled to maximum of 40''F. within 2 hours. 

4 Freezing - packaged poultry for freezing must go into the freezer ^i^^^" ^J^;;;^^^ 
after'pacJ^fng! freezing of RTC poultry to 0°F. or below must take not more than 72 hours. 

GRADING - 

1 usually accomplished after chilling; may be dorte as they are removed from the 
Shackle line instead of being automatically sorted according to weight. 

2. May be done by USOA certified plant personnel with spot checks by USOA (or military 
veterina'-y service) inspectors. 

3, May be done by official USOA graders. J.^^ 
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PkCKlHG m Pf^mim - according to purchase order, 
SHIPPING 



1. Product rau'st be in excellent condition at tiir® of deliVery. 



2. Frozen poultry must be t«1d at not higher than CF. after being frozen and at 
time of delivery {Federal Specification, PP-C-248H). 



GENERAL: Poultry is classified in various ways for DOD procurement. The Initial 
classification de^ls with the Species. This includes primarily ctiickens, turkeys, and 
ducks; ^eese, guineas, and pigeons are not' normally procured. In order to assure 
standardization of the product, the requirements of each Species are' further divided into 
Type, Class, Style, and Grade, 



1, TYPE - refers to state of refrigeration and duration of storage in the vendor's 
possession, . . 

a. Type I - fresh chilled. Eviscerated warm, chilled Imiedlataly to an Internal 
temperature not higher than SS^'F. delivered to destination at an Internal temperature not 
higher than 38''F, (but mt frozen) within 4 days after slaughtering. 

Type II - frozen not more than 60 days^ 

c. Type in - frozen more than 50 days but not more than 120 days if for export 
nor mrB than 180 days if for domestic use. 

d. Type IV - frozen special. Eviscerated warm followed by immediately chinihg. 
Hold at not higher than 38°F^ until in freezer; packaged and replaced into freezer within 
36 hrs after slaughter and within freezer not more than 6 hrs» after packaging. Frozen 
to not more than C^F, internal t«nperature within 72 hrs, of slaughter, 

e. Type V - individyally quick frozen (Class 1 and Styles 2,3,4, or 5 only) 

2, CLASS - based on age^ sex* 



a. 


Class 


1 - 


Broiler-Fryers - 9 to 12 weeks of age, of either sex. 


b. 


Class 


2 - 


Roasters - young birds usually 3 to 5 months of either sex. 


c. 


Class 


3 - 


Stags - male chickens that have not attained full maturity. 


d. 


Class 


4 - 


Capons - surgically castrated male chickens. 


e. 


Class 


5 - 


Fowl (hens) - mature fwale chickens. 


f. 


Class 


5 - 


Cocks - old males usually having been used for breeding. 


g. 


tlass 


7 - 


Rock Cornish Game Hen 



3. STYLE - only Ready-To-Cook birds are procured by the OOD. 
a. Style 1 - Ready-To-Cook Whole. 




CHICKENS: 
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•b. Stylt 2 - Rt«d^To-C«Jk, Hal\^s (SpHt) - Ceitflnad to Class 1 cntctens.; StWe 
1 chickens which have been further processed by iwMfi9 a full leofth back ar^^^Sit spilt ^ 
so as to produce right ami left sides. ' , . 

c. Style 3 - -Ready-To-Coofe, Quartered - Confined to Class 1 chickens. Styl"e^ 
birds that are further processed by cutting crosswise at right angles to tte backbone so >^ 
as to produce fore quarters of all white meat arMi hind quarters of all dark meat of 
approximately eoual size. > 

d. Style 4 - Ready-To-Cook C«t-up r Confined to Class 1 or Class 5 chickens. 
Style 3 birds that are further processed by cutting Into component parts and by packing 
in the same proportion In which they appear in the carcass; two wings, two -drumsticks, 
two thighs, two breast halves, 'two back halves, 1 neck with giblets (gizzard, heart, 
and liver), . ^ 

e. Style 5 - Ready-To-Cook Parts -> Confined to Class 1 chickens. Individual 
packages of wings, legs (thigh and drumstick Intact), thighs, drumsticks, blasts, backs, 
gizzards, hearts, and livers, 

4. GRADE - grading will be considered in detail .in the next unit. The DOD procure^ 
only N.S. Grade A ami U.S. Grade 8, j ^ 

TURKEYS: 

1. TYPES - generally the same as for chickens. 

2. CLASSES - vary from chickens in that more of the divisions are according to size. 

a. Class I - Fryers -Roasters, ► , 

b. Class II - Young Hens. — ' 

c. Class III - Young Toms. 

d. Class IV - Yearling Hens. 

e. Class V - Yearling Toms. / 

f. Class VI - Old Turkeys, (hens and toms), 

3. STYLES - correspond generally to Styles of chickens. 

4. GRADES - correspond generally to Grades of chickens ejccept that greater ampunts- 
of defects are permitted for turkeys tecause of their larger size. 

, POULTRY GRADING 

r 

When we are concerned with federal inspection, there are tMO terns that we must 
understand: 

1. "U. S. Inljiected for Wholesoswness" - this term means only that the product is 
acceptable frowthe star^jpolnt of plant sanitation and product soundness, 

2. *U. S. Grade - this term means that the quality of the product has been 

examined in accordance with federal grade standards and has been placed in a certain quality 
category. \ » 



but 



In plant! having federal Insi^tlon, all birds taust be "U. S, Inspected for Wholesomeness" 
the plaftt has an option as to whether"aTJ, or none will be "U. S. Graded." 



lol 



. Our first concern in the grid tng of pou|ry is tje^ocuajant which f^^^crlb^s^the , 
sneclfic Hntltatlons. etc. for the various ^^^J^^^^^Jf^f Jf^f?* and Edi ble Products 
' m titled Regulations Governing the & r adinQ artd ^"sPfS^Q^ °] ■ ?" V i Ji g ji l 'Qi 

■ tfe.corwonly ref er to, this document as.tn«>^'U, ^^^qa^fs.^^ ^ 
.^ith ttie grading of poultry' and witli poultry plant sanitation. ^ 

Other documents which :iay m^)dif^4^ requirements for our particular needs are; 



1. OPSC Clauses. 
I. ?00 Deviation Lists. ^ 
3. The individual .purchase ins'.rutnents.. 



" 'in t.. charts summarizing th.-g-ade ^^"-^^^ V^^L^T aJf I '''' " 
are shown. The Deparrn^ents of Defense procures only Grades A and b. 

^ Determining the quality of poultry .ay ^^rtrnliS'itattfnstr'each Ihe'e^'acfor; . 
The "U. S. Standards" lists certain factors and then limitations tor ec^cn ur 

The factors considered are: ' 

1. Conformation - This refers to the general outline or shape of the bird, and is 
based primarily on the skeletal structure. 

2 Fleshina - Fleshing refers to the anraunt and distribution of flesh J" Jjje ^-^rd, 
part Jul riyon'the drumsticks, thighs, and breast, ^hen determining th factor, keep 
?n m>nd the age and species of the bir^ because the degree of fleshing will vary 
accordingly. " / 

have not yet added a good covering of fat. 

4 Pinfeathers - Plnf^athers considered when grading P^^^^^^ ^,!l^,'!t,]''°„errated 
types! protruding and nonprotruding. ^^f -^^^ /^"^f.^fn" "you w a 1 "to insfr^''' 

through the skin, but have not "ef^^sarlly for^d ^ brush pinfeathers 
your fingernail under the protruding ends of such P^^^^J^J!'^^' thJouah the outer layer 

.i.su.rs-ia'KK'i" ™" 

' ^ v*.^tld1al feathers - These are rudimentary structures. There are J^o^^yj^^ of 
vest'olaf 5m|;;y??n^^^^ feathers-, hair ^t'^^J^^ tA'f^^^^^^^^ 

and down (small silky feathers with no web, lying ^^^^'^^"/f.^^Jf cult to ^e- 

is very.common on ducks and geese, and is often " 5. singeing, 

^ve aid when Wet it clings to ^^^^^^^ ^"^f J^^J^^.'fMl^ 'h!1? Z 5S and^rotfudin? 
All Grade A poultry must be free of vestigial feathers (both hair ano Qown/ 

and nonprotruding pinfeathers. 

6. Cuts, te.rs, .n<J m1«iog sKIn - Cuts and •-^;n^et;^^t^7"',j;^,,„„ 

the eating quality of the bird), and expose tne Ti«n j inr;itinn If the defect 
rfumber and extent of these defect, permitted ^^P^^^^^f " I ^^'f^'tl the Mqnest prued 
are on the breast or legs, less tolerance is permuted because these are 



parts. Shown tears are not allowed, 
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ireen color and a brownish-black alamp^r ■^•^^"^ ^"'''^^i'S have a normal bluish- " 

abdominal area. Even such nafu^.? ITf ^" leather follicles on the 

anqrenate area of discQloration should be considered as part of the 

alonq with other cuts and tears Al? d^^rnW^^ . resulting cut is considered 
fWregate to determine the iota! arel tnvo?!pd ?k '^t^^^^^^^'^ considered in the 
^eos are not as tolerable as'^thos^on o;;'r"a;ts'o?^hrbo]r'"" " '"'^ ''''''' 

■ va..e; w?;f?he\^ade^arind,c1tld """^'^^ ''^'^ defects ^allowed 

related bruise or blood c St There aJf.I^«^ «Jich appears later. These must 'be no 
out affectinq the qrade. These 1ncludrthrL'«^f!i' /J^ "^''^ '''^ ^ ^'^th- 

tiDS of the wings. Carcasses wh ch arp sf^^c ^^''^ ^^"^ °^ ^^^^^ 

number of parts ren«ved ?o? !ny reason r.^.?^^^ I" S"^""^ ^^^^^^ ™^ ^^^^ ^^<i ^"y 
is not considered to be a "disjo^tlS or b?Len1|ne!!'' breastbone 

dehyd;atiSrwhJ]e"ln froJ^'sLragS ''iVlff^TnV'''' f 5"'^'" ^^"^^"^^ resultant from 

cn storage, 1 he effect on grade depends on the extent. 

bas.ro?iicT;^ii4i f\"clo^L°^^e';;:;a'?l^^i^^?: ^« ^^^^^ed on t.*. 

higher than the lo^st of the ndlviduirn J^V^ ^^en be no ^ 

turkeys are Practical^ the samfas ?or ch^cil^r^l ^'''^"S ^^^^^^^ 

for turkeys because of their larger size greater amount of defects is permitted 

POULTRY INSPECTION 

CUs'\l%n7uo:: ttnial L° ;rr?peal?n"; o"f !!!\-^P^t1on other than Class 1 or 

^mz m are speaking of two broad groupings of inspections. - ' 

1. Inspections incident to procurement - Classes 3, 4. and 8. 

2. Surveillance inspections - Classes 5. 6. and 9. 

instrument to ascertain: ^ ^° thoroughly study the purchase 

1. £xactlx what products are being procured. ' 
30D Lif?Ton1utsre?c'!'' '''''' ^^^Mt ^-^^-^ " specifications, Dosc clauses 

the piJcLVinstr^Ll^an^^ for't^lf^^JinT^;,^ 'l'? ^''''^^ the products that 
the following: ° ^" '"'^''^"9 this determination we are* concerned ^ith 

Species - chickens, turkeys, ducks, etc. 
oosse^sion!^ ' ''^^^''^ '^^^^ refrigeration and duration of storage in the vendor's 
3. Class - age, sex. 

StWe . f.=,rK.t1o.; i.e. „«U. ..^ .e.-spl it, ,...te.e., c.t-up, 

11 -£6 



.5. Grade -.DOD buys only Grades A and B. 

- a^l3!'gr^n1nr Iff ^^'^ procurmeAt Inspections; reject for. 

- poor workma^^ip''? '-^^^^ an^ia, free.e'r burn or 
viscera). : ^ea^:ner5.^ tears, (.uts, dirt or fecal matter, retnaining parts 

^' oackaqlng. 
S, Marking. 

the sifte-^onlern^arSe'^do Im'cull i^irfnf^;? '^^S ^° procurement, we have 

-insofar as Soecies! W C ass 5t!ip .'f r^^f differences is that nere 
tiqn insaec' ion onl y an^^rl ?^ J ^ f * and Grade are concerned we are doing a veriHca- 
3 Isnecfll^ZTU lllli: i^'viefghX!"'^"" or -^of gross error on t.e 

birdf th^l aTalreaTgSJe^^^^^ (surveillance inspections) we are dealing wU. 

product in ^itiolllf .aintaining.the 

CLASS 5 INSPECTIONS": 

1. Note condition and date of pack. 

uaa:o.ul^%rffAT '1ondit1r'''°H''f ' "^^""^^ ^^^^ ^^te of 

u^uc jsea Mrst... .condition may dictate otherwise, 

CLASS 5 INSPECTIONS: ' . 

-ateri-als!'^ condition of birds, date of pa^, and condition of packing and packaging 



and ?;mperaL^e%flt"'JeMcfer'''^ ^'''''^'^ cleaminess 

be us^d?"^^^ ^""^ °^ ^'""^ '^^^'^ ^^^P^"9 "ew destination until the product will 

our Sn^y^nter1sf^fw1etJ^^^^ ^'^^^^^^^ ^'^^ • '^^ this ti.e ^ 

y interest is whether or not the product is fit for human consumption. 

CLASS 9 INSPECTIONS: 

their-cu?rL?lo!^Mlon InTjg^ir'^nJt?" I'l^^'^'' ^'^^ ^^^^ ^'^^^ ascertain 
addUlonal ^lllTsll^^^^^^^^^ «-tineIy inspect S , inspect 

These'may'i^JSe:'"^'''''' ''''' ^^'"^^"^^ '''^-^ -^^^^^te the need tnere^'o-. 

^u.n ?• t'aTbt^s'in IcfwatV^oTm^^L^OW ^.1''^'^' ^^f ^'^-ct <ree.e/ 

i]; .,.^s in t^e lot DO., jQT ALLOW THIS .ds you are Hke'iy to - onta- mate 
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Greening,- 

POtnt: also cln J^-Uln^tVuMjt^"" objectionable from an esthetic ,3ew-- 

m^y be able towJe'lo^^ris.''""'*'"' ""''^""f"''" °" ""^is of appearance but you 

nav. a ™;,>rrairHfrof1 io'^S ^clt^I^^'^ ' " ^^-^ 

, REPORTS. MISCELLANEOUS INFORMATION, AND REFER^CES 
■•Rep^rrof^lnsc-cH^rnfc^^^ ^"'^"^^^ ^ reported on DO Fomv 1234, 

INFORMATION TO BE* INCWDED IN NOTICES TO PROSPECTIVE SUPPLIEl 

1. Refer to Chapter XI. "Poultry and Related Products" of the DPSC Buyer's Guide. 

2. The following informatian should always be included:" 

a. Kind - chickens, turkeys, ducks, etc, 

b. ' Type - fresli chilled, frozen, etc. 

c. Class . physical characteristics due to age andXor sex. 

d. Individual weights - will vary with the method of serving. 

e. Style - the way It Is processed; whole, halved, quartered, etc. 

f. Grade - quality base4 on fleshing, fat covering. -and freedom from defects. 

g. Other - 

the USDA. ''^"J'^ delivered' bear the inspection legend of 

, {i) PQlnt{s) of inspection. 

(3) Point of acceptance. 

(4) Date, time, and place of delivery. 
^E^'^ERENCES; 

:h.-!del5mi7T|^^ S.sson and Gross.an-. w. 3. Sanders Company. 

Olseases_of_^0i^ Siester and Schwarte; The Iowa State College Press% Ames. Iowa. 
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Cj^^gj'o ^tHTO^r^"^ ^^"^^^t^o"' Institute of Anierican Poultry Industries, 221 n, laSalle, 
01 }/uSOA^"^^^^^^ Governing the I nspection of PouVtry and Poultry Products (7 CFR Part 

Th« Jnf !i^^u"!.^T"^"° 5!?^ Sr -ading and Inspection of Poultry and Edible Products 
I UN !a Siandards . and Srades l ^espect thereto 

^' PouUry Products Inspec tion Regulation (9 CFR Part 381); USOA. 

T Plants Oper ating Under USDA Poultry a nd Egg Gradinq and Eaq Products 
Inspectidn Programs : USSA W. ^kUA a.rK S...:^ ^.^^ nq .aq ,rooucts 

^- Poultry Gra dinq Manual . Agriculture Handbook #31; USDA. 

HeaUh. hdScitioy^nd^^^ °' Poultry and Poultry Products ; U. S. Depar^,ent c^' 

StrL^J, l"f^Vil^:r: ^Ttm::''''' '''''' Association. Inc. 101 5 Eighteenth . 
n. Current specifications as listed la- the latest Index to Subsistence Specifications . 

in Jnln/ii3 I^.Iil^b Poji^try Processing Inspection; a 22 minute. Urn motion picture 
in color and with sound, showing the various procedures involved In poultry processing. 
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' PT 3ABR90830.VII--3/30BR9921.1-n,iO. Kg^ c'nspection, \. designed to be used 
in conjunction with ST 3ABR90830-VH-2/3OBR992i-l-II-10, Egg Inspection. A 

^recent revision of the ST resulted tn oage numbers referenced in the PT being 
incorrect. To rectify this problem, please make the following pen-and-ink 
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Change to be Made 



"page 4" CO "page 5" 
"page 7-28" to "page 30" 
"paragraph 1" to "Section Q paragraph 1" 
"page 7-18" to "page 19" 
"page 7-14" to "page- 15" 
"page 7-15" to "page 17" 
"page 7-31" to "page 34" 
"page 7-17" to "page 19" 
"page 7-20" to "page 22" 
"paiie 7-18" to "page 20" 
/ ^' 5 "page 7-17" to "page 18" 

"page 7-13" to "page 13" 
"page 7-16" to "page 18" 
"page 7-17" to "page 18" 
"page 7-17" to "page 18" 
"nage 7-17" to "page 19 
"page 7-13" to "page 1 
"page 7-17" to "page 18" 
"pages 7-15 and 7-16" to "page '.7" 
"page 7-2" to "page 2" 
"page 7-6" to "page 6" 
"page 7-34" to "nage 37" 

"pages 7-6 thru 7-10" to "pages 6 thru 10" 
"page 7-32" to "page 35" 

"pages 7-10 thru 7-13" to "pages 10 thru 13 
"page 7-13" tfe "page 14" 
"pages 7-19 and 7-20" to, "page 21" 
"page 7-20" to "page 21" 
"pages 7-20 and 7-21" to "pages 22 and 23" 
"pages 7-21 and 7-22" to "pages 23 and 24 
"page 12-19" to "page 21" 
"page 7-21" to "page 23") 
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RGQ INSPECTION 



OBJECTIVE 



The student win be able to Identify the gradlnq factors of Individual eggs and the 
procedures Involved In reading contracts, specifications, and the Tables of Allowable 
Variations. This will enable the ".tudent to determine contract compliance and recOTiaend 
pnoper disposition of shell eggs. 

INTRODUCTION 

This chapter deals with the concepts Involved with the formation and composition 
of the egg and the quality factors of shell eggs. The ^student must understand the 
quality factors In order to determine the USOA quality grades. The Tables of Allowable 
Variations will also be dealt with In this chapter, and'by combining these tables with 
the quality grades, the student will be able to coinplete a OD Form 1237, the Egg 
Inspection Report. 



1. The only egg purchased by the DOQ is that of the domestic chicken hen, therefore, 
for our purposes we consider the word "egg" as referring to chicken eggs unless otherwise 
stated. 

2. NUTRITIVE VALUE Of' EGGS ( 

a. Pound for pound, the egg ranks second In the US as the most abundantly used 
food, surpassed only by milk. 

■a. . -. 

b. Eggs are an ■excellent food for body maintenance; they promote growth, lactation, 
and reproduction, all of which make vigorous demands and are likely to uncover deficiencies 
In a food. 

c. Eggs are composed primarily of proteins and fats, with some carbohydrates present. 

d. They supply a wide variety of minerals, some In significant amounts, 

e. They contain nearly all of the known vitamins; they are an excellent source of 
Vitamins A and D; Vitamin C is the only known vitamin of which eggs are a poor source, 

3. ECONOMIC VALUE OF EGGS IN THE AIR FORCE mm 

s. In one recent year, the per capita conswnption of eggs in the US was 378. The 
retail price of eggs during this same year averaged 56.5$ .per dozen, amounting to $17,80 
per person. 

b. The Master Menu for the month of July 1971 called for 6,1496 dozen (74) eggs 
per man for that month. 



This supersedes SG 3ABR90830-X-2, Hay 1973 



SECTION A • INTRODUCTION \q SHELL EGG INSPECTION 



4. "ESPONSIBillTIES OF THE AF, VETERINARY SERVICE ,N£r,G INSPECTIONS 
J. SestlnaHon inspection primarily: 

f ) To protect the health of military personnel. 

product r^uir?„?lf%N^|:^;^™^if »' the Go,en™„t - a highly perishable 
to assure that tSey are p™yHnan5le^''a^^'^tlr^""'"" " "''^ q"^'1ty'e,g5 and then 

b. Occsiooany.-,, ,„cl.oe proc.re.ent inspection, especially in overseas areas.- 

c. Surveinance inspection. 

^. ^>ivinq advice relative to local procurement of eggs. ' " - 

SECTION 8 - FORMATION OF THE EGG ^ 
and S '^'"'^ divided Into two ^Jor parts, the ovar^ ' 

1. THE OVARy 

a. Most female animals possess both a rinht a«>( ^ ^. . ^ 
the right ovary and oviduct are no™??; nonp?oJuc??ve! "'"-y- "^h. 

oopotn.Ve'TJt"^':'rT,r °' '""^ to the backbone 

over^i.oSo'lL'tTyll^rrJ l^n^Xl o-rsaTo^^Jolll^S^^^^' contains -from 500 to 

fou'h^i^ va"i^:sit"9:s7/:;:t?r?t;\:^'' ir]' ^^-r^ °^ " 

suet ^ i^turny and varylftg In size fr©n pinpoint to full yolk 

e. Stages of ovum'(yolk) formation, 
n ) The First Stage 

(a) Concluded before hatching. 

(b) BeHns about the 12th hour of Incubation and continues for about 15 days, 
developing an^ryo.^''"^ ^" formation of the reproductive tissues in the . 

(2) Second Stage 

sexual matuntj! completion of the first stage and continues almost until 

(b) Follicles develop afeout the immature yolks. 

(c) This Stage ends with the developing yplk about 3 m in .diameter. 

(3) Thirty Stage 

(a) Begins 8 to 10 days before ovulation. 

2 
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\ (b) Controlled by follicle stimulating homone (FSH) of the 

/ pituitary qland. ^ 
/ I • |l 

(c) The vitelline membrane (or yolk mentwane) forms betweefi the yolk 
\ and the follicle. Yolk flu1d» yellow in color due to fat solubel dyes, is added Inside 
the membrane. Variations In color may be noted due to other dyes present in feed stuffs. 

f ^ • . '(d) Buring this period the ovary secretes honflones which stimulate 

5 the oviduct and prepare it to receive the yolk. . 

f. Ovulation 

{!) The release of a mature ovum^j^lk) ff'om its follicle, 

" ' , (2) Fallicles normally rupture ^along the stigma or suture line which 1$ largely 

3 - devoid of blood vessels, 

3 ^ (3) Rupture of blood vessels at time of ovulation produces blood sjK)ts on the 

surface of the yolk or blood In the white; rupture of blood vessels prior to ovulation 
results In rtyat spots . , \ 

2. THE OVIDUCT Carries the ovum from the ovary to the outside of the chicken's body 
and adds the white and shell al the passage progresses. 

a. Infundi'bulum (funnel) ; ^ 

(1) About 3'* - 4" long and opens directly Into the body cavity adjacent 
to the ovary. 

(2) Becomes very active at tirfie of ovulation, grasps the released ovi^ and 
starts it through the oviduct. ^ - 

3) Hay qrasp pilces of pther material resulting In their presence Inside 
tne shell. ' ' ' , 

(4) Serves as a reservoir for sperm and Is the place where fertilization occurs. 

(5) Staj^ in this area Is approximately 15 minutes. ^ 

b. The fnagnum . ^ 

(1) Approximately 15" long. 

(2) Thick white is added here, 

(3) Stay Is about 3 hours. 

c. Isthmus 

{!) Constricted portion of oviduct about 4*^ long, 

(2) The two shell menbranes and some water and mineral salts are added. 

(3) Passage takes about 1 1/4 hours, 
a. Uterus 

{)) A heavy-walled part of the ovlcU^ct approximately ,4" long* 
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«^ ^u^Jll ^l!!?3 ^<Pp1a»nt of white and minerals are added through the shell membranes 
and then the shell is added. 

(3) Stay Jwsre is about 21 hours. 

e, Vaqina 

(1) The "terminal part of the oviduct proper, about 2" In length, 

(2) Most of ttm cuticle is added here. 

(3) Passage is rapid, taking only a few minutes. 

f. Cloaca 

(1) A conwion part of the reproductive tract; digestive tract, and urinary tract. 

(2) Receives the egg and holds it until time of laying. 

q. Vent - the opening frm the cloaca to the outside of the body. 

SECTION C - THE FRESH EGG 

1. DEFINITION - fresh eggs are eggs of recent production and having the characteristics 
of newly laid eggs. They shall not have been held in excess of 30 days and shall have 
been handled under tefnperature and humidity conditions which will maintain their quality. 

2. STRUCTURE OF THE EGG 

a. Yolk - the "yellow" central portion of the egg. The color is due to fat-soluble 
pigments ingested by the chicken, absorbed into the blood stream, and then deposited in 
the developing yolk. The yolk constitutes approximately 31 percent of the weight of the 
egg. 

(1) Germinal disc - the group of cells frm which the embryo would form if the 
egq was fertiUzed, 

(2) Latebra - a streak of "white" yolk extending from the geminal disc to the 
center of the yolk. It was deposited by migration of the germinal disc to the outer 
edge of the developing yo^. 

(3) Concentric A ight" and "dark" or "white" and "yellow" rings of yolk 
material. 

(4) Vitelline (yolk) membrane. 

b. White - several layers of .albumin making up approximately 58 percent of the 
weight of the egg. A homogenous gel made up of mucin secreted as fibers. The spiral 
movement of the developing egg as it passes down the oviduct causes these fibers to 
draw together, fonninq the chalaziferous layer and the chalazae (pronounced Kah-lay'za). 

(1) Chalaziferous layer. 

(a) A very thin tough layer of albumin surrounding the yolk and continuous 
with the chalazae. 

(b) Surrounds the vitelline membrane and lends support to it. 

{c) The chalazae allow the yolk to turn so as to keep the germinal disc upper 
most and closest to the wamth of the hen's body in case it had been fertilized. 
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(2) Inner thin layer - results from a partial Hnuefactlon nf tho Woi«e« .,^1 ^ 
is wruna fnm the chalailferous layer which It surrounds. ® ^^"'^ '"^ 

(3) Flrw or thick layer. 

the yolk. °' ^^^^^^ ^« ^""e^ «1n white and 

^ (b) Adheres to the inner shell membrane at each end of the egg. 

(4) Outer thin layer. 

thick 1ayir\,'i?y;;ii;"'''= "^'"•'"^ « ^reas Where 

■products fro™'?L SicIer"!aTer'':J5*p];^,I^?: f^'T^rttZTl.'' I'-^^-f^t'"" 

by osmosis through the shell m^Sraner ^ secretion by the uterus and passage 

(c) Further dilutes the thick «h1te and plumps the shell .wiranes. 
the egg JX^^slSf^SJ^i^at'TSn'' T'th^tJ^'ol T'? ""l"^ -"'ch protect 

end of the e<jg and TcallL t?^ ai^^'.'^ ^^^^ "^"^^^^ ^'^m 

d. The Shell. 

1 >.r.J.'U^zx^;Lll ?hTrSe^?ls{":r5is??"^'f;e;/^^""' 

(2) Deposited In two layers. 
Of n,1„ute porls"a„J1a?f ILronlSp'^oJ'S;- i.Lt%T. 

der.^e. Tr^ i^gl^?rJ/r::SI|^'«;,?:!"'?{;^^S^^ T.%tT^iJ>'ZC 

61oUh;ir"or fleJkl./ ""''°™' ™y be in s^j;; , Streaks. 

3. BROKEN-OUT APPEARANCE OF A FRESH EGG OF TOP QUALITY 

to /ak srlnge^"'' '"^ ^^^m pale yellow 

b. Both the thick white and the th1n white should be colorless. 
fldt^'suJ^ice.''"^^^ '^"^^ ^^"^ '"'^ '^"^^ '""^'^^^ on a 
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4. CAflOLED APPEARANCE OF A FRESH E3G OF TOP QUALITY 

^l!!^* be ORly slightly defined. Due to the thickness of ti* 

b. Air cell win be 3/16" or less In depth (AA or A quality). 

5, CHANCES'^IN EGGS DUE TO AGIMG 

ir.nJt\J^r^,^^^J*^^^^^^ through the porous shell and evaporation of water shrinks the 
Inner shell fnewbrane and results in an enlargentent of the air cell. 

alkafiniJv^LvH °^ f ^^^'^^^^ ^"t causing an increase 1n 

tlSn^J? tW^k^ne? deterioration and increase! the rate of iJquefac 

inrr«I.p?^ An^L^!K°"^^ J^^""^"" ^"^^^ «atery). the yolk flattens, and yolk movement 
increases. All of these changes can be noted by candling. "sovement 

SECTION D - QUALITY DETERMtfJATION OF. EDIBLE EGGS 

1 , GENERAL 

r^r.«f;- J/"'^L°^ methods have been used to determine the quality of eqqs At the 
^ tnl Tll V"^* "'^ ""^^^^^ ^5 candUng which consists of vlewln^the contents of 

the eqq by way of a strong light shining through the shell from the real. 

excel lenSe!^^^^ " '"^^""^"^ properties of a product which determine Its degree of 

total 'exS^|]Iion!''^°'' " ^^'^ ^° ^"^"^^ ^ 

d. Grades - specific combinations of the various qualities in lots nf mi^^nt^t-jAc 
Grades Incorporate tolerances for small percentages of^grofa low^J ouali^ftLI 
that contprlsing the r«jor part of the grade. Thise tol evinces areTal^ow forf 

(1) Errors in judgment. 

(2) Differences In interpretation. 

and the ^lVp?™le1"[Jn~.''"' """"" '"■'^"9 

I 

e. The qUlity of freshly laid eggs varies with: 
{ij The period of the laying cycle. 

(2) The individual hen laying the eqn, 

(3) The season of the year. 

(4) Food given the hen. 
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^rT^"^:. '^^d^^ - ' ^-"^^ «y '0"-^ t.,.,,. 

a. Exterior Quality Factors - those apparent frtw external observation. 
1. Shell shape and ^xture - the normal egg has an oval shape with one end 

aira S'Slacldl^'wr iTul""' '^^^s^'^ '''' ^59^ thatire JSusSal t 

cL? ! ^ «^"a^Hy groups because their shells are usually waker than 

normal shells and the danger of breakage enroute to the consumer lowers thntlHty 

"Body Checks" ^wil/^^'^Jl^ltC^^L" ^^^^^ ^''^ ^° ^^^^^ shape, 

way cnecks will be permitted If they have no protruding ridges ("AA" and "A" quality). 

K..I. « « ^''^ Slightly abnormal - may be somewhat unusual In shape, may have definite 
("8" quainj)!"''*' "^^.^''^ '^^3^^ pronounced ;o!^h or thl" aJeas 

h,-«H 4- . Abnormal - those eggs whose shape might cause them to protrude too 
(2) Shell soundness 

"Dirty" quaiuj^eggs"?^"'^^"^ " whose shell Is unbroken ("AA." "B." "C," and 

Intact ("Check'^uaff^jK ' "''''"^ '"^ whose shell membrane is 

(c) Body checks - eggs whose shells were cracked prior to leavlna the 
uterus and were then repaired by an additional depost of shell over the crack^ area 
Will aenerally result In a ridged area but Is considered in qua 11 ?J detemlSaSon oJlv 
to the extent that the ridges predisposed to damage. aeteraination only. 

(d) Leakers ' 
are free to exude k iL'f f^SSIhf sJIl??' ''''' ""^'''"'^ 

fh;»« - actually leaking but with an area of shell larqer 

than 1/4 square mssing even though the shell iT«mbrane Is Intact. ^ 

their contalnter. ^ ^"^^^^"^ ""^^^ ^° ^"^^^ ^^^^ ^^^^ ^« ^^^e^ I 

(3) Shell cleanliness 

* * .^^ " ve^y small specks or stains and If they arp 

SL'" T"^' to detract from the generalise eL alpearance of 

T.tiI^U °" otherwise clean egg will not be cause to 

assign It a lower quality ("AA" and "A" quality). 

1/1? .h- ^^^ ^^ghtly rained . a barely detectable stain covering not more than 

(c) Moderately stained - readily noticeable but not prominent stains 
coverinq not more than 1/4 of the shell surface ("C" quality). 
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mor« tK.« .V^^l - «9gs wtth any trace of adhering dirt or with stains covering ' 

more than 1/4 of the shell surface ("Dirty" quality), ^«venrtg 

K« . ^^K ■^^^'^^ shells - this refers to %m&]] areas of the shell which aonpar 

(f) Shell color Is not a factor in quality determination, 
b. Interior Quality Factors - those which have to do with the consents of the shell. 

(1) The air cell 

eaa is h^u Jtl tSf I? " f^"^ top of the air cell to Us bottom when the 

eqg IS neid with the air cell upward. 

1 "AA" quality - not more than 1/8". 

2 "A" quality - not more than 3/16". 

3 "B" quality - not nK>re than 3/8". 

4 "C" quality - more than 3/8". 
(b) Movement 

X Practically regular - not more than 1/4" ("AA" and "A" quality). 

. . , I ^""^ 0'' bubbly - a free air cell will move itmt in the eqq, 
staymq in ns upperrasst point; a bubbly air cell Is one in which a bubble harfonned 
as a result of a tear in the inner shell membrane ("8" and-"C" quality). 

(2) The yolk 

(a) Distinctness of yolk shadow outline 

^ Ki ^ Outline slightly defined - outline 1s indistinctly indicated and 
appear!: to blend into the surrounding white when twirled ("AA" quality). 

K . . iL ^uifl^"® f*^""!^ defined - outline discernible but not dearly 
defined when twirled ("A" quality). 

is twined ("8" qullitjf.'"^ ""^^ "^^^^"^ ■ definite and distinct as the egg 

twirled ("C" qual iFy)^"^^ Plainly visible - outline produces a dark shadow when 

(b) Size and shape - mentioned only in connection with "B" and "C" aualitv 
wnere thesfe factors bectme apparent, 

1 Slightly enlarged and flattened - the yolk membranes and tissues 
have become sliqhtTy weakened ("B" quality). 

2 Enlarged and flattened - yolk membranes and tissues have weakened 
and rxjisture has been absorbed from the white {"C" quality). ' 
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(c) Defects and germ \ieve1ooment - difficult to determine accurately by 
candlinq if the white Is of high viscosity, 

I Practically free from defects - no qem? development but may show 
other very slight surf^sce defects ("AA" and "A" quality}^ 

. 2 Definite but not serious defects - may show definite spots but only 
Slight indications of, qerm development or of other pronounced or serious defects ("B" 
cfuality), 

1 '"^ther serious defects - well developed spots or areas and/or other 
serious detects ^^e. oHve yolk) but which do not render the egg inedible {"C" quality}. 

nn^n. h... . ^ ^^f^^ visible gem development - germ soot has progressed to the 
po nt where U is Nearly visible as a circular area or spot ("C" quality if no blood is 
evident; "Loss" if blood Is evident). v i / w uiuyu o 

(3) The White 

of you shadow'and^li^;;;;'" ' candling by noting intensity 

outline ("AA" quSlfty)!''' " ''''^''''•''^ ''''' '^'^^ ^"^y « ^^^'ghtly defined yolk 

, .. ^2 Reasonably fimi - allows sufficient yoU TOvefnent to get a fairly 

well defined yolk outline ("A" quality). v q ^ainy 

... ,1 Slightly weak - pemlts quite free yolk movewent giving a well 
defined yolk outline ^B" quality). 

.^.,r.^ ■ -Ki- n>tl^ and watery - allows free yolk movernent with the outline appear- 
ing plainly visible ( C" quality). ^ oHHcor 

(b) Clarity 

1 Clear - free from discoloration or foreign bodies; do not confuse 
orominent chalazae with foreign bodies ("AA," "A," and "B" quality). 

2 Small blood clots or spots - "C" quality if not larger than 1/8" 
bloL'^tJL lhr^ne?°''" ^^regate diameter or with diffusions 

3. OVERALL CJUALITY OF INDIVIDUAL EGGS - the overall quality assigned to «n indVidual 
egg can be not higher than that of the lowest of the individual quality factors ^ted. 

4. ORDER OF ACCEPTABILITY OF INDIVIDUAL EGGS 

".\A" 

"A" Table Eggs 

■■a- 
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"Ulrty". Tolerance or Cooking Eggs 
"Check" 



"leakers" Inedible Eggs (Except for Meat 
Spots and Blood Spots) 

Loss" 



SECTION E - A8N0RKAL EGGS 

much orill natrird;fe;seM th1"ggT?osr'"^ " ''''''' 

untlfn'SIntLf ! ? - "^^^"9 the reproductive tract 

wJth the ^q°^%\^la?s Heing Tc^ed will encased In ?he sheH along 

3. AfiNOfiMAUT.IES DUE TO REPRODUCTIVE TRACT miFUNCTIOM 

a. Double Yolks 

picked u^'L„T!:*S'the''l'"1„" "™ °' " --^^ ""ty ^nd 

(2) "C" quality.. 

b. Egg Within an Egg 

(1) Due to reverse peristalsis of the reproductive tract th^t . m 

eqq fleets a descending yolk and is incorporated witMn Hs s^elU '""^ 

(2) 'M.oss." 

. i 

c. Yolkless Eggs 

(1) Due either to failure of a yolk to be released or to %amP nArM^io 
Qvar.an or oviduct tissue stimulating secVetion of wM?e ^d she?l 

(2) "Loss." 

d. Blood Spots 

(1) Due to release of blood; ptilo yolk at time of ovulation. * 

(2) Remains red in color (do not confuse with blood rots or blood islands). 

... ^ J^L '^'1 ^^«^^ty if aggregate-'dlameter Is 1/8" or less; "loss" (edible) if 
aggregate diameter is more than 1/8". leaioie; ir 
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e. Spots 

(1) Due to bleeding fron ftjIllcuUr vessels prior to ovulation and subsequent 
change In color fom rerf to various shades of reddish brown, brown. -or gray, 

(2) . quality if aggregate diameter Is 1/8" dr less; ^Loss" (edible) if 
aqgreqate diameter Is greater than 1/8". 

f. Blood Rot or Bloody White 

(1) Due to massive hemorrhage of follicular vessels resulting In much blood 
thrcugfraut the white. 

(2) "Loss." 

g. Soft-Shelled Eggs 

(1) E*ggs laid prematurely with insufficient time In the uterus for adequate 
she! r development. 

(2) ' ■•loss." 

■ h. Thin-Silled Eggs 

(1) May be due to dietary deficiency, heredity or disease. 

(2) "loss." 

n Glassy-Shelled and Chalky-Shelled Eggs 

(1) Due to malfunction of the uterus. 

(2) Are less porous and will not hatch If fertilized, 

(3) "Loss." 

J. Off -Colored Yolks 

(IT Due to substances in feed. 

(2) "C" quality or "Loss," depending on severity, 
k. Off-F1avored yolks 

(1) Due to disease or to feed flavors, 

(2) May also be due to im' Dper storage. 

(3) "loss." 

4. ABNORMALITIES DUE TO EMBRYONIC DEVELOPMENT 
a. Blood Islands 

(1) Due to improper cooling of fertile eggs, 

(2) Small areas of blood develop around the germinal disc. 

(3) "Loss." 

n 



b. SlQod Rings 

(1) ^'^^cate the presence of a dead undeveloped ch/ck e«l>ryo. 

(2) Results fnm breakdown of vascular systen, conne^lng the blood islands 

(3) "Loss.- 

c. Visible Embryonic Development 

Progress^li t^Jat;??1^11o:\1Tto'68le,^le5 ^'''^ ^^^'^^-^ ^^^^ 

(2) -C« quality If no blood is present; "Loss" if blqod is present. 
5. ABNORHALITIES Wl TK) INVASION OF MICROORGANISMS 

a. All classed as "Loss," /7 

b. First Stage 

(1) White Rot 

(a) volk iTffivement sluggish when dandled. 

(b) yolk not altered, but white is much thicker than usual. 

(2) yellow Rot 

(a) First appears as heavy mottling on the yolk. 

(b) Later there is a definite crusting on the surface of the yolk. 

(3) ..Green Whites 

(a) When candled, they appear nonnal in all respects except color. 

(b) Whites has a definite green cast. 

(c) Due to organisms of the Pseudomonas group, 

(4) Sour Rots 

a cork. ''^ "^^^'^ '^'^ ^olk is ,-ubbery and tends to float Hke 

(b) Found mostly in storage or washed eggs. 
c. Second Stage 
(1) Mixed Rot 

(a) Breakdown of the vitelline membrane allows the yolk and «h1te to ^1x. 
throughout the'eat^rfeg'g;"^'^ ' '''' ^'^^ alternating ripplas of light and dark shadow 
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(2) Red Rot 

(a) Yolk has a pronounced reddish tint, 

(b) White may be completely liquefied $nd have patches of rusty to 
rfeen|red color, , ' ' 

(c) Vitenine nwtibrane Is thickened ami encrusted with white, 
d. Third Staqe - Black Rot 

(1) Hay be totally opaque when candled, except fpr the air cell. 

(2) White 1s ccMnpletely liquefied and has a pronounced odor of hydrogen sulfide. 

(3) Volk becomes hard and black. 

6, OTHER MISCELLANEOUS ABNORMALITIES AND LOSS CONDITIONS 

a. Holdy Eggs ^ 

(T) Common in storage eggs. 

(2) Depends on temperature and humidity, especially the latter. 

(3) **Loss*' whether on exterior or interior. 

b. Stuck Yolks 

(1) VoU meinbrane attached to interior shell ..niembrane. 

(2) May see a dark spot at the point of attachment when candled. 

(3) Generally occurs in older eggs held in one position for lengthy periods. 

(4) 'Loss." 

c. Shortage 

{1 ) A missing egg. 
(2) 'loss." 

d. SmasK- ^ 

(1) An egg so badly damaged that It cannot be removed from its container In 
an entire condition. 

(2) Classed ai a 'leaker*^ (Page 213, 2 DPSC Handbook, 15 July 69, 81ock 23, 
Section h)\ 

SECTION F - SAMPLE SIZE m SELECTION 
1. CLASS 3 (PRIOR TO PURCHASE) INSPECTIONS 

a. Military personnel win not usually perform Class 3 Inspections on shell eggs. 

13 
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3. SELECTION OF SAMPLE CASES 

b. No set pattern of selection should be used, 
are ™t l?:^J^e""4rriJ)'' » «Hh the 000 sta^ If the/ 

DPSC Op. Man.}, specifies 11fml«d ver^rkation," consult Sec H3.4> 

Cases in lot No. of sample cases 



1 


1 


1-10 


2 


n-25 


3 


26-SO 


4 


51-100 


5 


101-200 


8 


201-300 


n 


301 -400 


13 


401-500 


14 


501 -600 


16 



For each additional 50 cases or fraction thereof, selct one additional sample case. 
5. SELECTION OF IP«)IVIDUAL EGGS FOR QUALITY DETERMINATION 

a. From each sample case, 100 eggs from one side of the case will be examined. 
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,-.t. « — -:3, ;-.--4, etc.). 



. •■• , '- -"'^^ '-^'"^•■^^tf tn? ^30 r.eedec; selected ->ym ^ i^vnr ^no' lu-.^ cc 
f'^-''^^'^* ^2 «:.«iher certain -ndiv-ciuai angs tairries, cno^..' ioak^:; 



- • ' ' 0^ ey?5 ha V ire. r-e :n:>e qua! U . 

~' * qua^t'-v ■ or bo-e eqcs f^e^. .. ir^i-, 

■1 5 1 ' ■ * S vi D J t ' i n 1 6 TD r f 1 3 r, 
•J!se'J L-^-'-ar^'^ .-nr. egcs ^rtenasd ^o^- sale. 



:^^^e-nt froir consumer orade^. - tna: 3 s-.aT Dercentaqe of me 
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(4) Requirements are listed In Sees. 56^26 through 56.228 of U.S. Standards, 
c. Procurement grades; 

arfvprnmiili ^^f^n^^^T^ I?I Institutional procurements and Is used extensively by • 
governmental and private institutions. ^ j 

*K f"<:°''P<'!'ates tolerances for small percentages of eqgs below the reoulrement 

ror the I'ot; this tolerance Includes some inedible eggs, ' requirement 

(3) Most DOD procurenient Is based on this system. 

(4) ^ Requiren^nts are listed in Sees. 56.221 through 56.223 of U.S. Standards. 
3. eOG QltALITY REQUIREMENTS FOR PROCUREMENT GRADES 

a. Lot Average RequirOTents: 



^ * ' mn"i 

PROCUREMENT MIN | A's & MAX? 
SRA0E A's B's TOLERANCI 



I 


801 


' 95% 




II 


601^ 


90% 




III 


m 


38.3% 


11.7% 


:v 


20% 


88. 3S 


11.7% 



Individual Case Allowances: 
MINIMUM % A*s* 

wocuHENENT km m. — rem — mam 

GRADE OF CASES IN 10** TOLERANCE 



I 


^ 75% 


70% 


10% 


II 


S5S 


50% 


15S 


III 


35% 


30% 


18% 


IV 


15% 


10% 


18% 



•♦Applies only when the lot consists of 200 cases or more. 



:. Individual contracts may be written when call for variations from the figures 
rven ahove. We rajst always read the contract closely because it 13 final authority. 
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SECTION 4 - yEIGHT CLASSES FOR SHELL EGGS 

1, mam classes for PSOCUREMSffr grades;- from section 56.223 of U.S. standards 
and Section 1.2.3.1 of Fed. Spec. (See chart at end of this chapter) 

2, WEIGHT CLASSES FOR CONSUMER GRACES may b found In Section 56.218 of \}.Sl Standards. 

3, OETERMINING CASE "NET WEIGHT 

a. Weigh all fillers, flats, and eqgs from one end of the sample case, round the 
. figure downward to the closest 1/4 lb, and exp>«ss as a decimal. 

b. Multiply this weight by 2. 

c. Subtract the tare weight. 

(1) 3 1/2 lb. for a 30-do2eh case uslng^-^ flats and S filters. 

(2) 2 lb. for a 30-do2en case with six 30-egg filler-flats. 

(3) For other than SO-dozen cases (or for%ases with other than 6 flats and 

5 filler or six 30-egg filler-flats) establish your own tare weight by weighing no less 
than 30 sets of fillers and flats or fnier-flats. ^ ^ j ^ ^ 

(4) Cartons vary In weight so a tare must be established for each lot by 
weighing no less than 15 empty cartons, 

4. DETERMINING CASE NET WEIGHT (ALTERNATE METHOD) 

a. Renwve all eggs from 2 cases, 

b. Obtain average tare (case and packing mater ^1 ) for the 2 c^ses, 

c. Obtain gross weight of each sample case. 

d. Determine net we-ight of each sample case by subtracting tare from gross.'- 

e. This method may NOT be used for wooden cases. |' 

5. CASE NET WEIGtfTS FOR OTHER THAN 30-OQZEN CASES - case net weights listed in the table" 
above are for cases containing 30 dozen eggs. If you receive cases with other amounts, 
you may convert the case net weights of these cases as follows: 

a. For 16-dozen cases"- tmiltiply case net weight by 1 .875, ' ' 

b. For 20-dozen cases - multiply case net weight by 1.5. 

c. For 24-d02en cases - multiply case net weight by 1.25, 

d. For 25-dozen cases - multiply case net weight by 1.2. 

6. n«)IVIDUAL UNDERWEIGHT EGGS ^ 

a. Allowances are listed In Table 12-3 at the end of this chapter. 

•b. This is not a "quality;" a particular egg may be underweight and still be an 
"A qual ity" egg. 
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ifJSPECTIOfi REPORT J 



i-c ship<,«,£ 0^ ?t nit be accepted a? d??t?niJ?n^'?JM" r«««'^"t.s .Mt|ST acc«npany 
«bW o,« jvurseas shipments). .^^ destinatfon. (this .:1ause or -av not he anpltc- 

for tp'omatlon wh.ch ^iaht 'ndlcateTneij^nr -«l?Li ^5 ]^'spectu^'s report here 

i^der ei<?s. etc.\^ ruicate a need ,or special handlmy daf-^^ed shioments. 

^nv.SiT TEMPER>\TURES 

.vole tin, for acct'i/un^rSe '/.llr^^tlZ:' around blowers. 3e sure to 
■«« sjushed or torn esses, wet cases, off-odors, etc. 

;,=^c.;: ^r?4^.™r^fer^-eKt?$^-^^ ■ 

. jAMAf,£ IN TRANSIT 

^. Inspection accomplished as vehicle is opened and as cases are Qff-:Q3ded. \ 
. C'-tG ;:tTERNAL TE^S>^?ATURE "N^ 
' 5. "ethod Of Detennining: -" 1 

./er .n^each'^a^le'lase?''"""''''' '^"^^ ^^"^^^ - tne third 

Recoro hiqh and low temperatures noted and tne average :.f an those cnecicec 

~. -^oquiref^nts - from Section 3."? ! 1 of FpH <^r^rC?^c 07i i 
v'3ticn ii$t, ^ -i.^.i.i or fed. tspecl '.-£-271 J, as amended by vOQ 

The c^^ shall not be frozen at my tf-^e. 
.,.,.:;e 4t ;iane'^2!r--'p ^^^f^^^^sggs srall have a case .verace internal ..c 

j: 4:''r;:!^,?::^;;;:,:;e;:^ ^^^^ ^^-^^^-^ ^^^^ - -^^wanca .... 
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$:i.;''?i^i^.L?4f ''^''•^ inorfi'will 'be accept^ with a 5 percent 



V4rt4tirt^ In quantity. 

ueS'^HrV^S^f ^' ■ NO ,iA|KlNa RETIREMENTS check tna purchase Unrm^nt snd 

^ni-^^J^ 'y^^see pn dcwesttc procurement of eggs for oversods 

Ja^a^ ^f?^ Jlf2ri^';:';! '^^^'"1^"^! Sive greater protection against 

aafnagjj, often reter^ea as Export Pack. « , 

" '""^^'^Icaily all eggs procured for domestic use wH! be of C Level 
rack; o*ten referred to is "Domestic Pack." , u. w uevei 

-F-!CIAt DOCUMENTS PERTAINING TO lik iNSPECTIOf^ ' 

f ' • , 

J. >.e imjivUua^ aurchase instruwent' - this Is the f1na> autmjrity in ALL cases ana 
f^st &e c'osely exami-ea for EACH shipwent. - • . -i^^"" 

"eguUtlcns ^overmnq ^he Grading of Shell ^s ^nd United States Standar-ds. 
u''.^aes,ana .'eignt cUssas for Snell Eg^s" - coin^n^y ^ferred to as "U.S. Standards.* 

federal Speclficatici^ C-E-27J, "Eggs. Shell." 
a, DOD Deviation ^-'st to Fe<l. Spec., C-E-271J. 

OPSC Special C^Toalty Clauses for Eggs (104) i . 
OPsc Article ^ :r^c _ . 

•3, CCwITlONS CF E^GS - ---offl Fed. Spec. C-E-271J as amended by OOD Deviation iHt, 

a.^ .onuition 1 >^-s3n - eggs of recent oroductlon and having the characteristics of 
newly^,ia ecgs.. Sha.i .ot have been held in excess if 30 days and snail nave been 
n^n-j.ed under te^nen r.^,, ,nd humidity condUlons which wIP fnaintdin their •:jual1ty. 

,^n'^i':°2f^;'r ^''ofscted .-''es*i - ^rr^sn ^ggs.whlcn have oeen pr^^perW treated 

•^^.^ 3.. or otrter Dron^ssmg rluids to afford protection to the quality o^^ the egg and 
.•/"icn not impart co'.or, flavor or odor to the egg. = " 

* 

h :i-:A*ir.NG of EG.}S - cleaned eggs may be accepted provided the eggs are ::-a..e^ as ' 
nre3c-^ne<i In 'JSDA Regulations aoverning the grading of Shell Eggs .Fed So«»? f'-E-STlJ 
3S ar-erdee by DOO Dev^ati-^ List;. * ' ' ' 

' vHSA-C£ ,EGG3 .'RECuIREMEfiTS) 

i. ''axifun .i;-5 ce-'cent checks. 



c- \' 'orce-t loss vi-icludinc >norl.-;^e); :;f 'fie pnr ^^r^ *-an 

... ;r/,^ ~, .,t^e^ ^^an . ar^e -at soots L.^-^e ^wcon ..pcts '">r:;ib^a^ 

-. • V I'-^i.-^u-* Jy^r^ jnanoe. ^'^ 




SECTIffl* a - ESS INSPECTION EQUFWIE.<T AND TECJ^KJlES 
1. EGG INSPSCTIC^ SET, VET^INARY. FSN ^5-a}S^7(HJ * • 

a. Scale. Seam indicating. Egg Weighing 

(1) ^ '»^«nc«-type scale for detemlnlng weights of individual eggs. 

(2) Calibrating 

(a) Hove wire lock to side. 

(b) Put 20 oz. ur 23 oz. brass weight Into egg cup. 
20 oz. eggs or^n SJe o^'osltl'lfdeX^'ll! Vg^"" ^^'^ '"^^^ ^'>^ 

of the bea« enL1^"|J JI^.'''^' '""^"^ counter-welght on the tip 

(3) jse 

(a) Move wire lock to side. 

(b) Calibrate. 

(0 Adjust movable counter-^lght for weight olass of eggs to be weighed, 
weight, the bi?incr;ifl1fpl" ^'''^ '^''^^ ^^^^re<i 

b. Scale.' Dial Indicating, Egg Platform 

(1) Used in determining case net weights. 

(2) Should be checked for accuracy with test weights. 

c. Plate, Egg Testing, Alurol mm 

(1) used in determining break-out quality of eg^s and In Identifying "Loss." 

d. 8-8 CindMt^g Light 

(1) Used In determining interior quality of eggs. 

(2) Oisassewtfjle before each usage and clean thoroughly. 

(3) Convej< side of lens must be towards the egg opening. 

(4) Convex side of reflector must be towards outside of box. 

20 
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«. Flashlight „ 

f. Hatchet 

q. Strap cutters 

h, Olal Thtrjiiimter - for detaining yehlcle and Internal egg tei^eratures. 

i« Clip Soard 

U Case 

2. £Ga CAf®LIf« ROOM 

a. Should be as dark as possible, definitely with no cross beams of light between 
the inspector and the candling light. 

b. Sfwuld be air conditioned if possible. 

c. SNwld be large enough to accoBswdate tfm candling bench and other inspection 
e<^ipm«nt, allow ajtequate meveroent of the inspector(s), provide room for safnple cases 
and for separation of cases already inspected, ami a container for disposing of packing 
materials and -loss" eggs. ly 

3. C^LIf^ TECHNIQUE 

u tl^J:^^^!^ ^^^^^ i^uU be at a height so that when the inspector* standing erect 
and his ellow^lSed%«^ can<*11hg light, will have his upper are parallel to his body 

b. Ex^ine entire layer of eggs in the case by use of light emitted through the/ 
bottom of the candling light - can detect "Dirties, " ''leakers,'* -Shortage." and most 

ynder*»eight" eggs, 

c. Handling the eggs - pick up two eggs in each hand with the small ends together 
the center of the palm. 

d. "Sell" the eggs - tape the two eggs In one hand twether lightly to aid in 
detecting "Checks." 

e. Present front egg in one hand to the opening in the candling light, place en<* 
to the opening and at a 45' angle, give a quick snap of the wrist through an 1^* arc 
and note air cell and shell contents. 

f. As this egg is repwved, the front egg In the other hand is presented to the 
candling las^ in a like manner. 

g. As an egg is resjoved from the candling lamp, swap positions with iz and the 
other egg In the sar^ hand. 

4. COUNTINS ESGS OF VARIOUS QUAIITIES, UfS}ERWEIGKrS 

a. Remember that "underweight** eggs must also be assigned a "quality." 

b. Count "Underweights'* and record this numfeer. 
Count "leakers" and record this nwnber. 



J. -".s ,-ou t^-'i'.rec' f-O'.ah your "tC ^-s 

'Ota ^ • ■ • v; :-:!\,:=:r]r , ■"■^ . , -^^^-^ ■■••.^ 

i-Of'A*; ^1 f^'ir ^ ^r,f5 ru^f -^,^^* 



'd. REOUIRLMEfJS 

Kep.M-ts submitted to D^sc will have trm fW • 
c. A separate report is reculroT *or i.^a^ia ^--^ 



e. ,:c:^s of this '•o^ort win ^21 ^J-'^s.-.tid tc -na- 
3. CfiANGt*". I,',* THE rORW 



Side ar- 



a. -ictif tnat "Check' and "Dirty" columns ^^^cl- ?T ^r-- r, 
reversed a= to "orde- acceptablHty." ' 

•the a's Gr.al'lea'afna? °" ^^^^'^^l^^. th. -los.' c.ly.n snoul. .,,.1..ed .nce^ 
corrected DC Fonr 122" 1s Inrstad V < 



ABSSEVfATrONS FOR 


IDENTIFYING LOSS 






white ^zi 




Stuck yolk SY 


Large meat spot:: 








^^Oldy MLOv 


warge blood soots 




Sou*" f'Ot 




Slack rot. SIR^ 






Greer nrh^'te 




Blood rlngi, 8? 


El Docy 1^ 
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im ind IBS iff coiisf«tf«l i$ •dibit Uni Qttmr \9ss e«ti|^«i «ft coft$1dtf««j as 
tiwdfble loss, in ^rt^li^ « iK) Fw« 1237. In^lc*** •»« i^w tne subtotais 

for a«ltblf loss ami Intdlblt loss, ^ sHortagt. V 

S. SPICIAl NCrtE - as has oe«fl'Ji»fitiOft«d wrKer. "Underwii^ftt" and "Small End Up'' ar- 
. wt "^Hiailttis." An «^ tJiat nas jini^^lgiit a<^ iiie)»tf smll osd up would be llsteu 
«ir^ titim U Slock 23 (afid «t ttNf b«;i( si<te of tii« iwrk sHtet* co^;. 

SECTION L . If^PECTIWS Cmi im CLASS 4 

♦ 

1. £USS 5 (AMY RKSrPT Qim.9. THAN fHlRCHASE) INSPECTIONS 

a. Not requlr'ao for OoiiiesticT|i1pm«fit:-. ^ 

b. For overseas sftiomtnts, inspoct a mtnlnHun of 10 cases ft^n ear^^ 1c-. 

c. It Is not desirable to ship aggS saving a general qua1itvt>ei©K' Procuresier*. 

« Grade IP or with less than 65 percent "A Quality" eoos or more than *i.5 percenc cwc^-^. 
."leakers" and "Losi.' 

3. CUSS 9 (IN STORAGE ') INSPECTIONS 
. a. At least 5 cases frwn each lot^of 40ti cases or more will oe inspected fnor«t" . 

I a. Relnspections the following laonths should oe perfonrteo cm tne same egoi sp 

• th*! results Indicate the cnange that has occurred. In grade or conditlc- 

. c. Rect^menoatlons for inroed lata use should Ijc based on percentant o"' Jnectts, 

• and/or Leakers present. 

d. Lot with BJOre than 2 percent loss and leak-'*-? or more tnan 5-" pe»-:ent Zhez^.:- 
are coosldereo a poor storaoe risk for more than 3C aays. 

t 

SECTIOnNsj « REPORTING OF COMPLIANCE W -H CONTRACT REC^f IREMEN^H 

1. OFSTIHATION INSPECTIOf?* - Is normally for Identir , count ^ni conditio- anc? fo*^ 
verification of the origin grade and other contract -aqulremenw. . 

a. Identify • tHIs consists of detennining that :he D^oouct iz the one ca -lee 
In the contract amt* if lnsp«cted at origin^ is the ptooyct sr Insoecvei^ Tn^s may 
accomplished by a survey of the Insj^tlon stasis, Insi^tlon reoorts. invoicei^^ man'^^esti 
labels, or by examination of the product to Include openimj o^ container-;. 

Count - this Is merely the c^ntlnq of tha numie^ of units recelvec an: - . 
Ing that U is In compliance with the receiving documents* 

condition - this consists of determlnln-- tnat the product if i^ tnc c^^: 
required by the contract; that thCipacioiglng and oacking are 1^ such cono^tlo*^ as : 
adequately protect the product during its ncr^a'i storage l^fc^* ^ 

d. Ve'^l^lcatlon Origin Graoe - ir:^ consists cinclln: sufficient s^^; 
. to satisfy ;ne destination Inspector as tne validity of tne origin inspectlcf.. 

r. DIS^IWION VE^rFICA^IO?^ INSPECTION use of ^a&ies : anc '^llov^h-.: /?-i?tio- 
Lmits' ^ror^ Sec, Z*2A the DPSC Many. . 




sKont .ddltlonal Mrfatlon n cSuin ISS^ '! "'•"""I*- They slim, a 

.u, to cMn,., occunn, .'".'J^'^rof Z^Vn^'l^Z'T^i^/" tr^Mif ^r^U,. 

:o :6 c.s«. ' in to. table as 1.600 "ferj 

Use of the Tatsle - / 

■manual suDlec??Jn!5'4r''' mUc,,^e (see paragraph 6b of OPSC 

iZ) P-rfoni irtspectlon procedures and complete DD Fom.!237. 

'3) Compare inspection results^ (Jlock 23 of nn i-?-37\ ^.i. ^ • 
.^s ..sted in requirements column of PartfA anVs of app^°Pine Lble! '^^^'^^^^s 

t.e cotL*Lirt41atTsLVblli^us^ "^^^ ^° '^^9ure 

':5) Soeclal notes on use of table I (Limited Verification): 

ire acceptable, no further intplction ifrlllTrh, ''^'"^'^ °" ^^^^ sainple 

nes .re used'and^'heTtL'^^i^ldlfi' f ^^^^^^ acceptable, additional san,p1e 

s only sample. ' combined (first plus additional) sample will be considered 

Action based on use of the Tables^ 

■*) "Results exceed contract r'f>auir»ment<; huf apr ui-i«-K^„ . ■ 
s sncwn in the appropriate table - shi'^ienTls accepta^fe anoyances 

the^'apiJonHaS tabl^'^^rlJ^lio^^an v ?eL1\2f 

instructions. provisionally reject the shipment and contact OPSC 

"-Jnec'trccrtra'ctorl!' ' subsection 213.4 of the DPSC ^nual are not to be 

lur contact ^ill^be made with the Attendino Vet^r^nari^n nAf)\ - 
n'.>nd( 'headquarters. i.vnnujn4 veterinarian ,UAO) at the servicing 

r 

'. ' '« fo1lo>»inq -ffornation should be ^urn/sned; 



3 S'nwn 

or '..rther Instructions 



'ur-rhase Order "i^moer 



■'•■■'snffo 
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(5) Itfm, Qwtntlty «nd gradt C8n« for 

(6) All InsUncts of nom:dR|}H«nce In tfit d«11 v«ry 

c. Yoyr om^lfltid ««rit1nf c«^y of tht Hm 1237 (Reuert of Insfwctlon of Shell 
g^s) sliffii)^ b« k^l.tft im4 for otl^ 1ftfofmit1«i that my b« ra^testod. 

4. COffTRACTtBl (^TIOflS'lN EVENT OF SKJfCOmiAlCE 

4. Koop Ms firodiict 



b. Accept the destination inspection and sell the product at a reduced price 
acceptable to the contracting officer),, 

c. Request a relnsj»ct1on 
5. . RE INSPECTIONS 

a. Veterinary corps 

(1) Perfomed by a qualified dislntemted military veterinarian. 

(2) This type will ,be done If the origin Inspection mbs occoi^llshed by the 
contractor. 

b. Fornial Review* 

(1) A relnspectlon performed by USOA Inspectors when the origin inspection 
was accoaplished by the USOA. 

(2) Applies only to "Grade," not to dioage. 

c. Joint - If the origin Inspection mbs accorapllshed by the contractor, he may at 
his expense hire the USOA to participate jointly In the relnspectlon. 

SECTION N - EGG PRESERVATION AfO ST0R/M5E 

1. GENERAL 

a. He»r}y 60 fwcent of the total annual egg production occurs In the months of 
March, April, Hay and June. 

b. Handle storage eggs as little as possible. 

i 

c. Begin with the higlwst possible quality and resieB^HW that undfr absolutely l oea! 
storage conditions, the Quality cap only change In one d1rtctf<^ - dowmrtifC — 

d. The ©ajor disadvantage of storage eggs is the possibility of off-flavors ana 

off -odors and the increase in the <|«ant1ty of thin »*1te, giving oKjrer cooking aualliies 
for *^le eggs. 

^2. BASIC PRINCIPIES IN STffillf^ EGGS 

a. Sealing the pores of the shell to prevent: 

(1) loss of carbon dioxide 

(2) loss of water t 
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(3) Entranct of bacttrU 
'A) Absorption of off -odors and off-flavor? 

Creatlf^ an artlftcUl «tvlrofiR«it mch Is not coni^tlvt to racttrlil frewtfe. 
z, Seduction In the mmber of bacteria presifit on tt» shell or in the 099 Itself. 

r, .<t:. '^^^^'i^eratlon - cold air refrigeration is our most used method; tenoerature 
nynidlty, and ventilation nwst be carefully controlled. twperature. 

{ I ) Temperature 

(a) We desire 29* to 31" F. for extended periods. 
'5-14 days). not in excess of S0« F. may be used for short periods 

(c) Eggs freeze at 28' F. and start to deteriorate at 31* F. 
^ot tempered ilLly!^^ * room to a warn room sill sweat If they are 

'■2) Htmjldity 

(a) -de desire a relative humidity of 85-^ perceit. 

(b) Mold growth proceeds rapidly at relative humidity above 88 percent, 
c ^ '"^^ Absorption of moisture is more rapid when- the relative humidity 

Ventilation - essential to aid in control of mold growth afKl to eliminte 
ot-eiqn Odors wnlch might be absorbed by the eggs. enmnnte 

b. Oil Pi-ocessing 

n) All domestic procurements for overseas shipments are oil treated. 
V: Seals the D'^res. 

Only minera or paraffin oils are/allowed (vegetable oils are not allowed 
ecause tney oecome rancid). f ai.wwwi 

I 

{■^^ Specif IcaMons call for conpl eta/ coverage. 
,3) Ways of detecting oil 

(a) Note eggs when sweating. 

'b) Note presence of oils on packing materials. 
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, ^ Detection by use of oil soluble dyes (Oil, Slue N; catalogue ntanber 
ational Analine Division: Allied Cherfcal and Dye Corp; 40 Reston Street; New 



fi, .ew fork) ^111 dissolve In the oil and leave a solid color. 



c. H«at trMtam 

it) "FU$|i" htiting to 153* F. for approxlaitely 15 secowls. 
(2) -Tt»fWDstab111wt1o«'* 

(a/ *Hi »^n«<t 1f» a m 0*1 t»th at to 134« f. for approximately 

(b) Mils surface Uact^a and subsurface bacteria. ^ 

.1. coating and by coagulation of thfe white Immediately 

otfteatn the shell, . . 

(d) An expensive process and hard to control thennostatically. 

(e) It is very difficult to determine the quality of then^-scafcllized 
eggs other than by bretk-outv 

'4. STOR^ LIMITS - the maxirow storage period @ 29^ to 31* F. and 85-90 percent relative 
twRildlty 1$ considered to-be fmir months for export eggs and seven months for eggs for 
doBiestic use. 

sccTio^i 0 - Pmzm Am dried eggs 

1. HISTORY 

^ ^ S^"***^^*^ freezing of eggs dates back to 18^; present production is well over 
200,(KJ0,{K)0 pounds per year, 

b. Or*ying of eggs dates back to 1878 and was first used by the military about 1900 
to feed troops in. China and Alaska, 

2. AOVAlfTASES AND USES 

a. Lower cost of packing, storing, and transport because. of their condensed nature. 

b. Less danger of spoilage ^ile in storage. 

c. Frozen eggs are used primarily by bakeries and by manufacturers of mayonnaise 

9m dressings; a«>roved by the Air Force for use in cakes, puddings, etc. to be procured. ' 

a. Dried whole eggs or egg constituents can be substituted for fresh whole eggs 
or egg constituents except where they are not to be cooked or where the final product 
depends on the foaming quality of the whites. 

3. PROOUCTKHf OF ESS LK^IOS 

^* Strict sanitation is essential . 

D. Inspection In the plant mst be continuous, 

(1) Raw materials - storage tenperature and storage time. 

(2) Candling - to r^nove Loss, Leakers, Checks, and Dirties. 

(3) Egg washing - water spray rt 150' F. then dry with ultraviolet light. 
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(4) Chficks - t>POken $t|»fate1y am! by specially trained personnel. 

(5) Sueatlng eggs. 

. (6) C1iaf»1ng of equlixpent after contact.wlth any Loss egg. 

«?gs ^ot prtvlouslyVeSJed, et^. ^ particles, blood spots. Loss 

e. L1<Hild put Into large coftta1rmrs.afHl mixed sloi^ly without ad^^ 

f. llqul^ strained to remove shell particles, chalazae, etc.' 

g. Pasteurized for 3-3 1/2 minutes at 140' to 142" F. 

'conuin^lf^^ " '^^^^^^ " ^'^^^^^ ^° ^ ^<9^^ ^5° F. and put into seller ' 
4. PROmiCTION OF FROZEN EGGS 

a. Liquids prepared as in "ni'above. 

c. Frozen eggs are stored at 0* to -S* F. 

d. Foras produced: 

(1) Frozen 1^1 e eggs 

(2) Frozen egg iriiltes 

5. PR(X)UCTION OF DRIED E56S 

a. Liquids produced as In III above. 

content VZt.^^" " ^ ""y'"^ '"^ nolstur. 

c''™^'^"''*^* "^^"^ aMoi^jlislMd If tlw nolstur* content Is too Mch- m m»i». 
SJocui^t"/""*'*"" " P^^Jc^rfperlanTfo/'SiMt:??'"" 

e. PoKder Is cool«<i as rapidly as possible ta a jnaxlinun of 80° F. 

of thi^J?). ^ ibscrptlon of carboc df«?tWe .say rtsultlj^ellng 
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Form producid: \ 
- (1} Dried urtiolt «9gs« 
^ (2) Oflad yolks. 

(3) Dried wfiltes. ** * 
h. Equivalents: 

CD Whole e^gs are reduced to apph>x1mat«ly 1/4 of their original weight. 
(2) One lb. of powder Is roughly' equivalent to ^-40 whole eggs, 
to 1 fn»h^egg'*° f^^ 2 tablespoons of water is equal 

storage UflTf 1 yzlTf,^^. ^ ' ^^^^ "»^^ture product ^s an anticipated 

6. lfJSP£CTIffl« OF FROZEN AN) miB ES6S 

a. Origin 

(1) Primarily concerned with the raw materials, their storage and handlino olant 
sanitation, and bacteriological and che«ica1 analyses of the finlshedySuct. ^* ^ 

(2) Saa^ling of frozen eggs is easily accoroplished by using a sterile auger, 

- K Frozen eggs will have a peak at the center of the top of the product if thev 
have been properly handled after, freezing (this Is caused by the fact that STouter ^ 
portion of the container freezes first, pushing the remalnljg liquids S^the venJer). ' 

b. Destination - concerned only with Identify, count, ami condition, insoect for 
damage in transit and verification of pakcing and lurking r«,oire^nts! 

c. Class;^9 (In Storage) - note off-colors and palatabllity of the product as-is. 
after reconstituting, and after cookli^, nrwiuci; as is, 

SECTION P - CONSIDERATIONS IN LOCAL PROCUREMENT OF EGGS 
1. INFORMATION TO SE INCLUDED IN NOTICES TO PROSPECTIVE SUPPLIERS 

a. Refer to Section 5.4, "Eggs," of the OPSC Buyer's Guide, 

b. The following information sh««ld alleys be included: 
(!) Type - eggs of the domestic chicken hen only. 

. ^5"<^^*^on - fresh or processed fresh, refrigerated storage, or processed 

refrigerated storage. ^ * w-c^is^v 

(3) Weight class 

(4) Quality 

(a) USDA 5rade or 

ib) Srand name - if buyinq "Srand 'iam" eggs, see par. 2 calow 
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(6) Othtr 

(•) ^IfitCs) of Insfftctton 

{t>) Pefiit(s) of acf^tifiee 

(c) 5it«, tfBt. aiNj Diftce of <te1lv«ry 

Aiv c«rtlf1ctt<o« n<|y1r«d frm the v«mtor 
(e) Packff^, packaging, and stafklng rtquiraatnts 
2. CONSIOEftATIONS IH PROCUREHENT (»^ "SiAWJ f«AHE« ESSS 

•*H1ch'ma?"b?^l3^^aJ^^;j!*" Inspection REQUIRCT will be that 

ular'^Bra'^nriiS^-J^^^^ S/SfSllL^. ^ ^^^^^ « "^-^r.- of the'partlc 

be Sradt C eggs, ^ '^'^ ^O'' « Srad- A orlce {«jt «»y actually 

vlntt^iJSr ^"^^^^^'^ "^""^ to USOA Sra.e i„to the purc.asa ^ 

^Hanua'f):'"^'''**'^^ "^^''''"^ ^^^^'^^^ of "Brand Na«,e« 1t«s (S« 224.2 of the OPSC 

(1) Not fr«sh Of In prime condition. 

(2) Insanitary or unwholesome. 

(3) Mlslal?e1ed or does not confom to contract reouirements. 

(4) Item not identical with that si«K:1f1ed in the contract. 

SECTION g - CHECK LIST FOR SMai ESG INSPECTION 
1 . FROM rm PURCHASE ORDER 
a. Inspection polnt(s). 
Acceptance po1nt{s). 

(note'daJS^J^'^eVPSnyf!'^"^' ^^ty clauses, etc. 

d. Delivery dates (and times as applicable). 

e. {Xiantlties. 
Grade. 

9. Class. 

( 

h. Weight class. 

i. Packing level. 
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u1^r^i4r2h!n J?SJ!^ provisions or re^uirm^u which may have been added to the partlc 
2. ON ARRIVAl 

a. Grwt ctrtlflcate frtm contractor or USOA as apollcaD^e. 

r«fl.H;p«iJI!^IJ*^!!* fr«n contractor or USOA (as aUpHcaole) as to sMpment meeting A;., 
requirements of the iKjrchase order. kbvu.j 

c. Transit testfjerature (if applicable). 

d. Damaqe in transit. 

e. Proper selection of sample cases, 
t. Egg Internal temperature. 

3. Case net weights. 

of 0D>om*l237 °^ Individual eggs and completion of ine "workir.c coc, ' 

If llnlLlLtl l^^^^*^ °2 ^^^m «^<"st r^ulrements column of pa-ts A and B 
of appropriate tible In subsection 213.4 of the DPSC ftenual. 

4. SUMMARY OF PROCUREMENT GRADE REQUIREMENTS - see chart on page 35 

SECTION R - REFERENCES, ETC. 

1. REFERENCES 

a. Regulations Governing the Grading of Shell Eggs and Unltea States Standards 
Grades and Weight Classes for Shell Eggs; USDA. ^wnaaras, 

D, Current specifications as listed In the latest Index to Subsistence Specif Icatlans . 

c. 000 Deviation Usts to Federal Specifications 

d. DPSC Special COTimodlty Clauses. 

e. OPSC Operatlr^ Manual: 

of Shel^Eggs^"^* ^^^'^ " preparation and Use of 00 Form 1237, "Report of Insoec^-o- 
(2) Sec. 213.4 - Destination Verification Jnsoection Reports on Shell Ega: 

Pr^^^;««':^^K^I V^""}^ Opcratlf^ Under USOA Poultry and £g0 Inspection and Gradin-. 
Programs: USOA (revised every June and December ). 

5. Regulations Governing the Grading and Insoection of Egg Products; USDA. 

h. Egg Grading Manual, Agriculture Handbook No. 75; USOA; revised by 1964. 

1. Shell Egg Grader's Handbook; USOA: AMS PY-Instruction Nc. 910; 2 January 1964. 
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j. MIUSTD 667 . mnimm Sanitary Standards for Shell Egg UmMnhmnu 

2. TEXTS 

a. Elements of Food awl Nutrftiofi. Oowd andiOefit. 
ti. The Avian £gg; Rojanoff and Romanoff. 

3. CHARTS 

out «pai;«c«'oT;^|s''of 'trZl tlltlH^"" ^ broken 

V 

4. FILMS AflO FILM. STRIPS 

except for sKqht dlscpmaScles hm.»^J f^?fl.° excellent film strip 

'or e„s Of thS ..Ho";i?."5:r.M4l?5e?"o% IccSSHmy!'™ """"^ 

except for t.e s«S .cr'el^nl^eTas , fe'S^'SlsTlw'^^v"!"- ' 
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y ffWARv OF 01 ST! NAT ION H/i^J lifMNl >_ m !^iiimm.n imtitum hi 

■ LOT AVf RAGL RM/UIRfMtNTS 

I II III Itf 

mni^ Average "A's .n<» H's" <,Sr 90-- HB... m.n C e N^t'Seu fh 

Ma xtfin^ Average ft^lpr ance f qcr, \{y^ ]]Jl Ml 7^ ,ni. 

Max imi,m Checks 4.5^; 4.5t, 4.5/. ' 4.bX llnJery«,fqht fqqs 

Otrties .5.; 3. 

i /Tilt • •3' 

loss (Tot.H) , .3- 3x 31 

(Oth€r than LMS or LBS) ,2% ,?% 9% 



WIVIDUAI CASr ALLUWAnrfS- 



"A's" Jn Any N«iiber of Individudi 

Cases May be as Low as 75X 
In lots of 200 Cases or ftor*- I Case 

fn Each 10 Sailed May l>d as 

Low as _ •*A'<i'' 707 
Tolerance: "WlmFTvldual cise May 

Contain More Than Tolerance 



S5« 



I5t 



35X 



18,i 



10?. 



1RX 



Minfmuffi Imfividju! 
Case Net heights 



Tafttt 7-2 
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W€ISHT CLASSES R» Mmiftm^liT ftaaftcc 




CLASS 


AVEf?A6E NET 
WEIGHT PER 
3Q-00ZEN CASE 


MINIWM NET 
WEIGHT PER 

^-mm CASE 


MINI^S^ 
WEIGHT PER 

OOZEN 
I .DIVIDUAL 

EGGS 


MAXI?^ 
AVERAGE 
PERCENT OF 
INDIVIDUAL 
UMOERWEIGHf 
Si^S* 


Ultra Larqe 
L jrng 


50. 5# 
45. a# 
39. 5# 
34. 0# 


50. 0# 
44. 5# 

39. 0# 
33. 5# 


26 02 
23 02 
20 02 
17 oz 


3. 332 
3.33% 
3.33,^ 
3.335 
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Tabu ? .3 



cr taoTKB mmss smimBS for ouAtm op isdivxouai. bgc^ 



Factor 


I AA 


: A 






: CXmh. 


Frrctiealiy 


cajtmt to 
: May b« illgbtly 


t 

t Ciaaai to 
: BOdarataly 

t Miy ba 


Air 


1/8 lAch or 
: X«M la d«ptb, , 

rMttlAT. 


3/^ laeli or 
; Im Is d«ptb« ' 

FrasUcftUjr 
rMBlar. 


: 3/8 inch or 
; I«M la (l«ptb* 

! Ntay ^ fTM 
1 or btibbXy. 


: May ba ofvar 
; 3/8 is^ la 
I daiptb. 
; Niy ba frta 

; or ^lOibiy. 




; CXrar. 

Fl«a« i 


turn* 


CXvar. 

May b« i 

• 
• 


; .May ba 

! aad ««at4Rry« 

E Snail blood 

^^^^^^^^^^ ^^W^iF^^ia 

eia%9 or 
■pota aay ba 


YoXk *; 

♦ "tjhity 


dtf«et«. 


C^Uiat any b« : 
fTM jTrpB 

fttKUig net a«r« tSut 


s 

OuUia* say : 
w«ix d«fiaid* : 

Hay b« ali^tly i 

flattaacd. : 
May abcm d«f • 
laita tmt act : 
Mrioua d«ftet».{ 


Ontliaa aay 

vialbla. 

May ba wo" 

Iwftd aad 

flattaatd. 

Nay cXaarly 

▼iaitela gam 

davalOfiMt but 

^^^^^ ^PIP^^^^I^^^ ^ 

May ^ev othar 
a^riotta dafiota. 



^or tfift vith dirty or broJ^a ■baUa, tba ttaaftaxtU of 
prorlda tbraa «ddlti<»al «mUU«t. tbtta are: 







Z^aktr 


Uobrokisia 

Hkk^f dirty ! 


□tMlMd or eraoJwd but ; 
sot XaakiBg. 


Broken to costcets 
arc laailOiis. 
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Oattf 81 tr N 

tflOff 

Cbafaitf 




SHELL 
Cuticle 

Spongy (Cilcafaeus) 
Ma«aiiHafy layaf 



YOLK 

. Gtfminal <jiic (Blisdadtiia) 
Latf&ra 

ligftt yatii (aytf 
Qaifc yolk laytf^ 
Yolk (Vittlliftt) mem'tjrane 



MEMBRANE 
Air call 

Outtr sfteli mem&rane 
nntf shiii membraire 



THE PARTS OF AN EGG 



PORE CANALS 




i. CUTICLE 



2. SPOW LAYER 



5. MAMMtLLA fMAMMfLLARY HH(mi 



3. MAMMlLLARy LAYER 

4. SHELL MEMORANC 



S. PROTEIN MATRIX MATERIAL FORMING 
CORE OF\THE MAMMILLA 



MAGNfFfED RADIAL SECTION THROUGH THE SHELL 



1^4 



CANDLIJR} BENCH 
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PRGGRAf©<ED TEXT 3A8R90830-V: 
PROGRAMMED TEXT 30BR9921-1-I 



:£PARTMENT OF VETERINARY MEDICINE 



VETERINARY SPECIAt::' 
VETERINARIAN 

[-1 



EGG INSPECTION 



November 1974 




SCHOOL OF HEALTH CARE SCIENCES. USAF 
SH£PP<\RO AIR FORCE BASE, TEXAS 



0»%iqn»4 For ATC Course Us« 

00 HOT USE OH rue jqm 



•niRPOSE OF STUDY GUIDES, ICRKBOOKS, PROGRAMMED' TEXTS AND HANDOUTS 

Study Guides, Workbooks, Progranumd Texts and Handouts are training 
puOllcatlws authorized by Air Training Cownand (ATC) for stuctent use In 
ATC courses. 

The STUDY GUIDE (SG) presents the Informaffon you neeo to C£»sp1ete 
cne unit of Instruction, or makes assignments for you to read In other 
out) )1 cations which contain the required Information. 

1'he ii^RK^K (WB) contains work procedure^ designed to help you 
acnieve the learning objectives of the unit of Instruction. Knowledge 
dcquired fnsn using the study gulcte will help you perform the missions 
or sxerclses, solve the probleijw, or answer questions presented In the 
workbook. 

The STUDY GUIDE AilD W0RKKK3K (SW) contains both SG and W8 mateHal 
under one^ cover. The two training publications are confined when the WB 
•% not designed for you to write In, or when both SG and WB are Issued 
^or you to keep. 

The PROGRAI^D TEXT (PT) presents Information In planned steps wf*th 
orovlslons for you to actively respond to. each step. You are given 
•inmedlate knowledge of the correctness of each response. PTs may either 
replace or aupent SGs and WBs. 

The HANDOUT {H' contains supplementary training materials In the 
form of flow charts, block diagrams, printouts, case problems, tables, 
forms, charts, and siml lar materials: 

Training publications are designed for ATC course use only. They 

are updated as necejssary for training purposes, but are NOT to be used 

on the job as authoritative references 1n preference to Technical Orders 
or other official pub.11 cations. 



Department of Veterinary Medicine vi- - 

School of Health Care Sciences, USAF ^ aSfRg^n^lIlillr 

Sheppard Air Force Bas« Texas iOBR9921-.l-n-U. 

t-r * «r«i.t.e oase, lexas Noveajber 197*^ 

" EGG INSPECTION 

OBJECTIVE 

^'^^"^ t^^ ^^"^ Progrananed Text, the student will be able to 

identirv the grading factors of individual eggs and the procedures 
involved in reading contracts, specifications, and the Tables o'* • 
Allowable Variations. TlUs will enable the student to ^eter^ine cont-a - 
cotapiiance ana reconaceno proper disposition of sneil egss. 

I.NTRODUCTIC^; ' ■ 

This Progranaed Text outlines the concepts involving the formatior. 
and composition of the egg and the qualicv factors of shell eggs. 
Intormation concerning DD Forta 1237 is alsc included so that the 
stucent will nave a working knowledge of the Egg Inspection Report use-, 
£or shell eggs. 



This supersedes PT 3ABR90830-X-2/3OBR^921-l-III-3. Egg Inspecti<!n 
September 1973- . 
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rius ProKrarrnned Text has been designed as a self-ceachlng device for 
•;se bv students of the Veterxnarv Officer Basic and Veterinary^ 
cinccxuiist Courses. ItN^nables each student to progress at his own rate 

ind frees th^? instructor to ^ive additiona^l assistance as may be needed* 



.-tudv questions are f.^und tnroughout the Text to' help assure you that 
vou have gotten what vou should fron^ it. If you are unable to answer any 
.^f these .luestions, return tr^ your reading assignment and search for the 



It 13 im^jerative that vou follow the directions exactly as they are given^ 
tiince the Program is self -teaching, naturally it is possible for you to 
-km over it lightly. Remember if you' cheat, you are only cheating 
• ourseif; Now is the time to learn the material^ not when you^re on the 
c-'^ and faced with the responsibility for rendering an immediate decision. 



To complete this Dlock of instruction, you will need the following 
niateriais' m addition to this Program: 

-tudent Text, ::gg Inspection (Chapter 7) ^ 3ABR9083O-VII-2) / 

DPSC Manual, Subsection ^13.2, Preparation and Use of DD Form 123"^, 
''Report of Inspecjion of Shell Eggs*' 

i Copy (blank) of DD Forrn 1237 . ] . 

\"-rS<: Manual, Subsection 313,4, Destination Verification Inspection 
Kencrts on Shell i:ggs 
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The inspection of eggs is an issportant aspect of the duties of Veterinary 
Service personnel* Eggs play an important role in providing a J^alanced 
diet for Air Force personnel, large numbers of eggs are used tVT feeding 
in our food service facilities and for resale through coasissary sales 
stores* 



Read ail of section A m the Student Textbook and then answer the questions 
below. 



QU From tne standpoint of nutritive value, eggs are 

a, an excellent source of all known vitajnins, 

b. deficient in vitamins A and D. 

c. an excellent source of vitamin C. 

d, an excellent source of vitamins A and D but a poor source 
of vitamin 



In regards to egg inspection, Veterinar>' Ser\'ice personnel 'are 
concerned with 

3. destination inspection only. 

b. surveillance inspection only, 

c. destination and surveillance inspection. 

d. destination and surveillance inspection plus giving advice 
relative to local procurement of eggs. 



Proceed to page 4 to verify your answers and to get your next 
instruct ions . 
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Ai. The correct answer is "d. Mi excellent source of vitamins A and D 
but a poor source of vitamin C." 

Since vitamins A and D are fat soluble vitamins, thev are found primarxl 
in the yolk which is aporoximately 30% fat. Eggs are deficient in vit- 
amin However. 



The correct answer i^ Destination and surx-ei 1 lance insoection 

plus ;i'. mg advice relative to local procurement of eggs." 



If you answered both of the above questions correct Iv, vou are readv to 
proceed with the rest of tr.e material. 



)ur tirst knowledge of a pending shipment of eggs is usually the receipt 
or a copy of the purchase order (Order for Subsistence). On nag 4, vou 
will find a copy of such a document. Look it over very closely, n ting 
ail of the information which it furnishes in regards to the particular 
shipment. 



Sow turn to page 7-28 -n t.he Student Text and read paragraph 1 



tile purchase order, find each of the bits of information referred to 
[except for item .J when it is not applicable). 



Continue on to page 7. 
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mOS. SHELL. F«d S(»«c C-E-271f, i6 JuO. 64 i 
*nd Xac Aa«sfli-2 , Oct 20, 1969. DPSC Arti4«» 
137. opsc Artlciw 271 »ad DPSC Arcisis* 7%-^ 
JPSC G«n-«f»i Artlci«« 78 of dates as ci^ed 
cl«cvher« in solicitation or contract, axe 
MIL~T-4337U c«jr«r«»c«d in Article* 78 i« , 
ravlswi by daJlatlog th« origio tKsparatujrt |r«- 
quir«a«nc for «h«U «gg*» Proeursaaot Cr»<l« X. 
Urg«. IJarklag ia «ccor4«ac« with cit«d 
prcftucc t|>«cific«tioa and HXL-STS-129 «nd DfSC 
Atticl«« M cic«d in thm •elicicattoa. 



DFSC ClauMM 18 a-e 70 J«o 02 

DPSC C1AU4M JO «6b 70 J«iJ C2 

DPSC ClAu««« 104 69 S«9 02 

DDPSC Pont 3020 1,2 70 Jwr; 69 0«c 




#1 tvM««A4lv #iwi0'«« Jltrtf 



FIRKLS 




1S4 



157 



1 


0RD6R FOR SUSSISTEICE 




i 1 
















^ V « • C ^ 

r — ^.^-^ 






! ^t/iwf*. !"''*^{ PitiCE 

...^ — ^ ♦ i 


■ , f 



(a9X0-::2-0539-C) Coadislon 1. Fr«»h •nd/l 
or Condition 2, Proceased Fre«n . l,«v«l C 
Packing. 

MEDl'.'y.S MAY 3E SU^StlTlTED FOR 

SEQN; FT2b:0'0:0— CGoA VOCOOC A -^T 
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Old you ix^d two separate places on the "Order for Subsistence^' wher- 
other aoc'Jhents pertaining to this particular shipment are listed^ H 
you didj^,^ then looK again, Ir you stiU can't find them, ask vour" 
mstrycjrbr tor hein. 



( 

^ome Jt\ :n]5 mrorma.ion may be vague cp" you ;ind need furtne- exrlanat^o* 

Turn t.-^ page ^--is in vouv Stuaent ra;^ anu reau paragranh i> nertainm^ 
to •v.^as.sei' ^onjiticns: of eggb» 



eg,--, rrov^ured D^■ tii^^ tJepartment or Defense are i:>:.nUitiDn 
r-rcsn. jccasionally, Condi t lor/' 1 1 , Shell, Protected, F resn eggs are 
procured in the U.S. for shipn\ent to overseas areas. 



.0 'je cons lie red "treshV 
r,v;re tnan f 

" , M uas'S . 

30 4a\ s, / 



, eggs must riave been held m storage not 



er|c 



The co/rect answer is *'d. 30 days/* Some of you may question this 
but it is in iccordance with the July, i9t?4 revision' of Federal 
Specification C-t-Z7l. 



Now turn to page ^-14 in vour Student .ext and read paragraphs I and 2 
naving to do with grading and grading systems. 



Q^* t ei^gs procured by zhe DOD are 

-i. Consumer Graded. 
r . wholesale Graded. 

Procurement Graded, 
d. Export Graded, 



1S7 
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A4. The correct answer is -c. Procurement Graded." 

The m) buvs some "Consumer Graded" eggs tor resaiu or for hosnuai use 
graded under the "Procurement Grade" system. 



i^e -are also concerned with weignt classes. Turn to page 7-iS m the 
.:ituaen: .ex: and read naragrann? l, 2, and 3. 



No^^Hork t;-. ,ir.'Dlems on the next pa.>?e ipage lo). It vou have 
dirricultv wxth them, ask vour instructor for :iein. Check ycur 
answers against the answers given on page U . If vou missec mv of t'>e- 
checK against the table on page 7-31 in vour Student "lext 
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au have received a'nuari»er of cases of eggs with individual case 
weights Hi listed beiow. Cluisslty each case as to its proper 
■vei2ht class. 



Ci^e Weight Weight Class Case Weight Weight Class 

J. 44.0 lbs f. 44.5 lbs 



-^'-^-S -^'s , ■ 39,1) lbs 

"^.^s h. 5S.5 lbs 

X. 41,5 lbs 

1. 40,5 lbs 



have several "lots" ot eggs with average c**;:'* net weights as 
sncwr. beiow. Classify each lot as to its proper weight class. 



^^^^g^- Weight Class 'Weight Weight Class 

44.0 Ii5s t'. 44,5 lbs 



-^^■•5 Ihi g' 39.0 lbs 

h. 58.5 lbs 



4^.u lbs i. 41.5 lbs 

4--^.:^ lbs J. 40.5 lbs 
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Mediuis 




M%S\1X\XBI 


» 


Medium 




Ma^4 t ItfR 






V* • 


\ 




L^rge 


A 
V • 


f ^ T* ^ A 


e» 


Large 


f 




f. 


Medium 
















Small 


^ « 


Medium 




Mediujii 




Medium 




Medium 



fix 



Your next concern is with packing levels. Turn to page 7-17 in your 
Student Text and read paragraph 6. 



Most eggs procured in the U.S. for consumption in the U*S, are of 

a, A level pack. 

B level pack, 
c, C level pack. 
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A7. ,The correct answer is "c. C level pack,'* 



Now taM a look at the forrn which is used for reporting your inspectio 
she eggs -see page ^3). it is a DD Form itS7, Report of Inspect! 
or :5nell pggs. ^ 



ons 

on 



"rou should also have a blank copy of this form which vour instructor 
gave you. Results of work to be done later in class should be entered 
on tnis loose form as it will be easier to handle than a page in the 
rrograjn would be. 



Read section k, page 7-20 in your Student Text. 



Fill m blanks 1 through o on your blank DD Form 1237. You can get the 
latormation froni yovrr purchase order (page 5 ) . Additional instructions 
on completion of the form, if needed, are in subsection 215,2 of the 
DPSC Manual. After you have entered this information t'blanks 1 through 
0., check your form against the answer sheet on page 15 to be sure that 
you have dof\e it correctly. ■ 



You have now completed your-DD Form 1237 as far as you can -until the eggs 
arrive. What else can and should you do before then? 

One Item of extreme importance is to check ail documents referred to in th 
purchase order to oe sure that you have them and that they are of the 
correct date. 

Then you should be sure that all of your equipment is in proper working 
order. Turn to page 7-lS in your Student Text and read paragraph 1. 



An egg inspection kit is on display in the classroom. Examine its , 
components very carefully and be sure that you understand their use. 
Ask your instructor for assistance if you have any questions. 
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Now we cah relax until tho eggs arrive. - " ' * • \. . J 

•V • 

Wh^ the^t^s ^ delivered^ our first concf4 is the origin inspector* 
report. A 9opy of an or^in inspector* s reiort is fouijd on page is. 
Exaaine it ^ery closely an4? note the infonnS^ion which It supplies .r» 

Turn to page 7-16 in your Student Text and read paragraph 1. 



Novfx ttim to page 7-13 ^n your Student Text and read paragraph 1. 
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Q8. If a shipment of* eggs consisted of 205 30-dozen cases, the origin 
grading ' ■ . ^ » 

a. must have been done by the USDA. ^ ' - . • 

b. could have* been done by either the vendor or the USDA at the 
' vendor's option, • 



Turn to page 19. 
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^ ^ correct aSistve^ is* "a. Must have been done by* the USD^" 



•^is is becat^e 205 ^.dosea cSes total 6,lS0&ireg^ fiid USDA 'mains 



at origin is required on shipaents of 6,000 dozen or more. 



0«r riext concern^ the t^^rature irf^- the dei^^ry vehicle 
R.ead paragr3ph-2a beginning on page 7-I6 of youV Student fekt. 
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^9. On contracts of less than 40«) cases, the Vehicle must be precocled • 
to what temperature? ^ • < - 4 ■ 
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A9. There is no* requirement on vehicle tempgx:ature for contracts Uss ^ 
than 40O fifties. Xs you will s^e in A fev minutes, ^however', thefelT 
a require^nt-on the temper^ttire of the eggs themselves so the ccn- 
tractor will liav'e to be concerned about the temperature of -liis . . 
vehicle even though we are not. . ' 'a ' 

Next we should determine i^hether orAot the eggs raav have been damagsi while 
in transit. ■ • * ' ^ ■ ' * • 



Read paragraphs 2b smd 2c on page 7-17 of your Student Text^ ' 



|10» In the event damage is noted, >W ar:E^ges j^br the joint (^ove:^'^ 

ment-catrier-ccntractorf inspection? ^ ^ ' 

.a* -"Carrier- ' . 

b.., DPSC . 

Destination authorities 
d. Contractor 
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AlO. The correct answer, is "c. Oesyjjat ion authorities**, 
■s-. • " . _ ^ , ■ 

L_ P« carrier doesn't' arrange Vor the joint inspection because naturaUy he 

ha4 rather forget all ^NSttt the da^ge, cmH arm^ the joint 

r inspection, but since the destination authorities are at the same location 
,ts th6 eggs, it is far sisjpler for the» to do so. Further, destination 

authorities easily see, the" actual condition of the eggs" and can vei^jalXy 

Inform the carrier on-the-spot right at the time the damage ^s iwted. 



r 



Now what it >fDu ^find that you did not receive the numb'er- of eggs called 
for by the purchase order? ff . •' 



Turn to page 7-f7 in yo&r Student Text- and read fj'aragraph 5.^ 



» 

,1/Qn. rthat is the 'smallest number that woui4 acceptable on a purchase 

f, ■ order which calls for 6,000 dozen? 
A- , 

a. 5,880 dosen , ■ 

b. 5,700 dozen 

• ' c. Neither of the above 



-a 



/. 



2m 



All. Th« correct answer ,is ''a. 5,880 dosen". 



* S*»ce the puraiase order Is for less than 9,000 dosen. only a '2% vai^iatiort 
. in quantity is allowed. ' . # 



. What about packaging/pactkiv^ , and laarking requirements? 
Turn to page 7-1-7 in'yOur Student Text and |ead paragraph 



Q12. Where will ypu find/ soecia^ instructions jsertaining to marking^ 
. ' «vc. , for a particular purcnase order? ' • 



a. In pP^C clauses. 

b. - Noted in the purchase oirder 



i 



201 



« * • 



22 



ERIC 



in a«?iai4. or It ai^ftt Mmply refar to ;*^er *j 
thr.o^^ilf.'^''"'- iin^aetaii., tncrer>y p,:Hs\ng. these document^ a mrt 
oraer tnat >ou arc dealing feitn ^5 tht^ m>^^H factor. 



A. 



entire shi:>ment. - • wpinxon o. ...^ 



lurn to page ir. your 5t .asnt" T.-xt c.-.J r-^aa parasrapHs :, 3, ,xni X 



a. 25 cases of large eggs * . 



250 cases of mediujn eggs ' 

'I. ■ J ' 




300 cases of inediunj eggs 

i » > 

* 


2S0 cases of medlms eggs and 
ca^es total in one shipcjent) 


50 cases of large eggs (300 


^ — 
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^A13. a* 3 s^Ie cases 

c« U ii'affiple cases • ,^ - " • . . ^ 

^ ' ' V ' " - , . 

' d,' 11 s^^ie ca&es of medium egg^ plus 4 sai^le cases of l|irge 
V **eggs {mi^0d grades and/dif weight classes are. considered* as. « 
enUrely separate lots) , - ' ] 



a„ — iv: 



■ *5 



Our aext S^em to consider J.s internal egg tengjerature . 



Jurn to page 7-17 iTT your StudifJt text and, "tead paragraph 4. 



qi4. On the shipment of eggs that you are to receive (Purchase Order on 
page, 5) ^ the oaiidaum teiflperatu?re (lop average) at time of receipt 
should* be no higher than > ' * 



a* 
b. 

c. 



70* F. 



9 « 



203 



2% 



n 



* The correct assw^r is "c. 50*F.'' 



Vou-wi 11 remember that we' pr«%-iouslv noted rf^at -in -k™ ^ i - 
or morr; the vehicl^ had to be precioJed to a LmLt ^^"^^ "^"^^^^ 
^<>'F also. • .TKelHixTmum of SO^^^^te^ai 2'. J^ff'^?'"''^ "° ^^^^^^^ than 
applies on snipments of all si^es temperature (lot average. 



tou shouu ncrw^aerert^ine case net weights.- 



- ^-^ your 5-tu.:.-rn 7-\- mr ^^.-a ^ , 



Hark the problems on case net wei^hrc p ■ • 
answers on page 27. If yol LTt J T ^^^^ ^ 
assistance. , ^^'^ ^'^'^ ^">' trouble, ask your instructor fo7' 
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"^15* The folICMing figures art- the ^tobs . weights of 15 dozen eggs 

t^Dgether with their flat< and fillers. Determine the case net 
^^eight of each case. 



a. 


25.0 


lbs 






t 


b. 




lb? 








c. 




lbs 








d. 




lbs 









Qlb» The following figures arc the gross weights of iS dozen eggs 
together with their f: 1 Icr^-flats. Determine the case net ^ 
weigr.t of .each case, 

a. 25 ,0. lbs 

b. 24.0 lbs * • 

z. ::.s lbs " 

:i.2 lbs 
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AIS.. a. 40.5 lbs A16. a. 48.0 ibs 

^8-^* ^^'S - - -o. 4b. 0 ibs . 

c. 4L5 lbs . . * c. 43.0 ibs 

a. 45. 5 ibs. . a. 40.0 lbs 



tou have now completed your inspection except for that portion which h 
to do with "quality determination" and completion of the' remainder of 
the DD Form 1237^ Repor? of inspection zf rheil Hggs. 



before we proceed with the actual quality determination, a review of 
^'^gg .formation and structure is in order. ^ "Ny^ 

Re«d .til of sections B and C in the Studer^t T^xt, pages 7-2 ' through 
.-b, .and be sure that you can identify all of the parts of an egg as- 
shown in the upper diagram on page. 7-34 of the Text. 



The .instructor will now show a film, "Formation of the Egg'% which 
should prove to be both interesting and informative. 
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c^t^i^^^ th^teriaian section D. page^ 7-6 through 7-10. vour 
btudefjt Text. It is concerned with qualitv: detenjiination of edii/ie eeg 
$ote verv carefully^ the summary chart on -gage <7-32. * ' - 



V ^. . .... S. • ■* 



-NowJ read all ^of se^tion'SC 
iz is conc^rfied 



l^of se^tionX pages 7-10 throufh 7-13, of the Student Tex 
rfted witn quality de'trminat.ion of abnorpal eggs.' 

l:^''^^?^^!''^'''''^' ^S-^' ^^^P^^>' classroon. Becorr,c 

thoroughly familiar with the a-rearance of each kiitd. - - 



Complete? the following items on individual egg quality: 

Q17. Shell clean and sound, normal in shape; air cell 1 'S" deep 

practically regular; white firm with a 3/ 16" diameter blood soot- 
yolk fairly well defined and practically free from defects. The' 
overall quality of this egg is 

Q18. Shell clean and sound, slightly abnormal in shape; air cell 5/16" 
deep, practica^liy regular; white clear and reasonably firm; volk 
tairly well defined, practically free from defects. The overall 
quality of this egg is . 

Q19. Shell sound with a few specks of adhering dirt, normal in shaue- 
air ceil l/S" deep, practically regular; white clear, slight Iv 
weak; yolk well defined, slightly flattened. The, overall aua'utv 
of this f^g is ■ . • ■ , ■ 



Q20.., Shell clean and sound, practically normal in shape; air cell 

buhljly; white clear and reasonably firm; yolk fairlv well defined 
and practically free from defects. The overall qualitv of this 

Q21. Shell clean and sound, normal in shape; air cell 1/8" deep, 

practically regular; whits firm with a 1/8" diameter blood'spot- 
yolk slightly defined, practically free from defects. The cyverall 
quq^lity of this egg is . 



28 



A17. Loss . 
A19. Dirty 

a;:i. c " " 



You are now faced with deciding "which individual eggs should I 
examine:?" 



"am p'ige 7-13 of the' Student Text anu read paragraph 3. 



V 



Now how do you proceed with the actual candling of these eggs?^ 

r 

Turn to pages 7-19 and 7-20 in the Student Text and* read paragraphs 
2 and 3 for instruction on this task. ^ ^ ^ - 



Read paragraph 4 on page : 7-20 of the Student Tefxt to learn how egg« 
of the various qualities are to be counted. 



Now let's take a look at an eight-minute black and white movie which 
wiU show the procedures involved in candling &ggs. U will also serve 
as a review of much of the material covered to this point and wiir affor5^ 
you an opportunity to view the procedures to be followed. 
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^Egg "candling" is a task that can be ^aitered onlv bv aaining much 
practical, experience. Our ti.-ne in the ciassrooBTts tol short to teach 
prbticiency this task, but we will take a short while to become ac- 
Ouamted . ;,or reacqurinted in the case of veter^arv- techniqians i with 
the proceuures involved. • t*^ ' " , 

irays ot eggs (pre-candlea anc sorted according to aualitv; have .beer 
^placed the various candlin? benches, "^ju should examine enougn 

esv:^ from each tray to iatisr). yotirself-as to your ability to determin 
^ tr.c qua! It) or ai^egg uy canulin-. ' 



Ask your ir^tructor for helo if you need it. 



After you havfe determined the quaiity of 100 eggs from each of your 
sa.'npi- cases, the results are entered on the "wor)csheet" siHe of the 
DD Forrr. 1257. ^_ v^, 

. . " '■ ' ' ? . \ . . 

Read all of section k', pag^s 7-20 and 7-2l/ in the Student Text for 
g udance on how the various entries are to be made. 





Entftjr the, results $ha*ni below on th^^_^rksheet side of vout^bo Fo^ji^i237: 

• Saa^-le Case #i; Xbs net weight,'^ As", -H^Js^ 

^SXs, 1 Check, I Underweight \ / 

Sample Case «^2: 48. S lbs net weighs, 7$ As,^I Ss, 

. 45 Cs,. 1 Leaker - . ^' ' . 

' %\ ■ •; • ' ' - . 

Sample Case »3-| 47.5 lbs net" weight, 7>S..^^s^ 16 Bs,l, ' , j' 

6 Cs • , ■ . ' ' 

. Sample Case »4: 46.5 lbs net weight, 82 As, I'O Bs, , ' 

5 C|, -3 Ch^ks, . 10 L'nderwei^hb ' 

:>asiple Case '5: 50.0 Ibs'net v^eight, 74 As,.^*Bs ' • 

/.^ ■ - \ 



Check the entries which you have made against the answers shown on th 
bacK side of page 15- v . « * 
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Now that your results are entered on the DD.Form 1237, You are ready 
to determine whether or not the shipment meets the requrrements of ' 
tiv^ purchase order. Tc^-^o t;his, we use'subsection 213.4 of the 0PSC 
Manual. , - -/ ^ 



f 



I 



I 
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3f. 
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rage:* lis. 4^1 thr^gh 2I^*4*T this subsection contain d«talied kk^ % 
-t-ructions ^on th^ use of the t iules^ which follow on pages' ^ 13. ^.S through 



.'oil Will note that' there are tuo separate tables: 




"iible I - Allowable Vdteiation Limits ^For Procurement viratie I Only) 
\pp iffcable zd i'lmijted Verification- Inspection at 
destination 



Allowable Wirwtion Umits' ;Fo^ Procurement Grade I Only} 
"vUDlicable Z6 Lcuble. Verification Inspection at 
Destination 

wHinariiy, destination inspections will be accomplished on the basis 

t^r"- I i^utewi ■.•en ri cat ion. , ^ , " 

r-Q^^Ie veri heat ion will be used if any of . the following conditions exist 
i. Case lot size Is 100 or less. * • * . 

b. P/elimmary examination 4of lots of 10 cases or more indicate 
that excessive damage or deterioration may have occurred, but 

, the need for the product is so ui;gent that the inspection is 
authorized (see. paragraph be(2) on "page ^15.4.6 of the DPSC 
Manual _ for details). 

c. In those Instances of 200 cases or less wherfe the contractor 
has autborfse'd the vendor to perform his own origin inspection 
and grading. ' ' . - ' ^ 

Vcu i%ill also note that each table has A and B parts: 

, r.-'qiiirement factors pertaining to formal review 

3. Requirement factorl n££ subject to formal review 

These tables »ere ,,devi sed . by ^tatistlca"! means to allow a certain 
-Meewav" from a'-stated set of requxr.emerits .to account for human error, 
differences m interpretation, etc. ' ^ ■ _ 

Note in part A of Table .1! that as the sample siEe gets larger, the 
allowable variation from the ba^Hc regJirements gets smaller. This as 
because you are seeing more total eggs so your "statistical probability 
of error" is less. 




Turn to j>«^«« 7-21 and 7-22 in jrour Stuil«it Text and > tttmA^p^^^M^B 

A and 2 <m a«8CiA«clon verificatida, lAS^pei^ aod use of th« 

of allowable ^rfatloo. ^ . , % / * . , * 

hjuiH: ' nihSii TAraa-s .^r im i-t{:uRns'n>i them are .w Tcf ia ftEtEASED to 

CONTRACTORS. — . 



Check the reVui^s from' vour shipment ion yoUr &D' Form 1237)? to see if 
they ^et the requirements of the purchase, orde^. / , " ' 

" • ' % ' ■'^^ „ • ' * ' 

First of all, which table should be used? .Sine? our lo^ sisf is 30 cas^s, 
'we must use Table U (used for all lot si^es of 100 cases or i^ss). 

.Now proceed to use the'' table 5s- a checklist a@ain:ft. th^figures- on your ■ 
compietea DD Fornj 1237.' ' - • 1 ' ' * * 

btart dovi-n the left hjand co^ujun (Factor) pfi» Part A^cf the Table and « 
consider each item individual 1}^, - The' first, i'tem is "(kadfe .V, Read 
to the right and'you^witl find a basic requirement of 80% miniaum.] ' 
Your shipjsent had only 7^.40% grade A eggs so it has failed to Jaeet 
this basic requirement. .gbu,8ju^t ndw proceed furtj^er to the right 
until you coj^e to the col'jan. h%ad^ "500" (the numbe^r 'of 'egls you * 
actually examined; S saiap life /ca^s^JldO «g§s| sample case). In this 
column, you will find 74.29%. This-^i^ Uie*^allowable variation" for* 
grade A eggs for a shipment With a sampfe size of 5 cases.- Your ship- 
ment exceeded this latter figure so it. still acceptable for thfs 
paCrticular factor, ; , $ 

Continue through Part A ^ Part B of- Table II and check youl shipiuent 
against the requirements for each factor. • i ' ^ 

Did you^find any factors which failed to meet 'the ^basic requirement and, 



the allowable variation? 



If you did, list "the factor, the basic>-requiremeftt , and the allowable 
variation in' the space below. 
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There were no factors tor which yow shipstent failed to meet both the 
basic requirement and the allowable variation limit. 



Now vow concerned With what to d^with the cospletec^flpport. 



Read paragraph 2 on^a^e 12-19 of the Student Text. 



A 



This inspection waS ^a-'Class 4. COn J5eUi?ery'At*Pi»chase). What wou'id- ' 
your concern have been if this had^ been some other ciass of inspection 
such as a Class 6 (Prior To Sh£p«ent| pr .a Cl^s 9 (In Storage)? 

For guidance "alcmg jthese. lines, .read of section I, page 7-2lf in 
your Student T#xt. ^ \ 



Congratulations! So faxv^as the actual inspection of eggs is concerned, 
fo4 have covered all <jf the material. we said earlier, however, 
proficiency will be gained only by practice of the task. 



Othej- material to complete this block o* 'instruction includes "Storage 
of Hggs" and 'The' Production and Ihspectic^ of Frozen and Dried Eggs". 
Thestf omits will follow in "the classroom. , 



^ * 
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^ OBUECTIVE ^ . f ' • . 

The student will be able to conduct Inspections of dairv oTantc anw 
products and determlne'co-npl lance with *PPlie«1fr?Sndar3?/JJ«'}f"c«?o1s. 
' INTROijUCTION . ■ ' , ■ • 

♦ „ "s^sne^ '■eadiiM material will describe and/or discuss msiMifae. 

f"^*:"' elMn^S and sanitising of dafrJ puS^"«S^1^- 

nl4«4«)r/Il2r Tjfe..use of this wirk&sok nrllT^ssist tfte studwit in 

iS 2oJduct?^S^inlSflf?^^^ ^ l^'Y^V' 1«iportam:e1)f 'tS^«IS?l1l covered 
ISi-!?^ inspections of plants/products. It will also assist In 

eq St'lr^lS^^^^^ f It' ^^Pr^uct^llhSfplalt'Snd 

aTS1ng1he1in^'s^lL^^^ ^"^^^^ ^^^^^^ Implications 

PROCOXJRES . ' ' ' • 

1. ^ T?^s workbook is yoursx to'keep and may be used for futjiee .reference. 

JS"*" ^"fJ^"ctor will assign portions of the textbook chapter to be 
read and questions to be ans*«red. He will also stateTtiwTaS date to 
turn In ^ur answers. The answers will be graded and^retun^ S ^u Lrt 
by yourself, and do not talk to your classinltes WhiU al^S thf^es^^s, 

. PROBIEM 1 . 
milk. ^^"^^^^^ ^^"^y questions on 'the cc»tpos1t1on ar^ properties of ' 

* • ^' ■ ■ 

a. ^ Answer all questions in the space providdd. 

b. The study questions are as follows: 

f . " 

3ABR90S30-vni-l. August 1974 and W 3ABR9(»30-VIII.l. 

215 • 



(1) .t^at Is tJie l<if«t <feftftitW for srfu? . , 




(2) t% Is coVcstnim exc'lu<fed from the milk supi^ly? , ' '. 




'{3) What is the aporoxltnate confosltlon of AjJIk? 



in milk?^"^^ "^^^ ^'^ontance are fats and ass^lated fat stAstances. 




(3) ;Aat protein Is found only'ln.mllk? • 




functlon'in tl!2"o<^? abundant in milk and «h«t is tt,e1 



^_ ... , 



•Tl-^ 




(S) What is the'lmpertance of the p*toif^ame mzm fn milk? 1 



-IS 



(9) . wfiat is n\Q if^ortance of the, f^pase "ens^ In mllfe? 



(10) What' 1s\the of fresh- firi'lk?' 



{11). What ts the Inifscrtance of the fpee?1 no point of milk? 



' : — ■ — " r~ 

(12) Wny^is surface tension iRfJortant v^en ccmslcterlng pllk? 
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* PROBLEM 2 

Exercise of stiK^ questicms <m Dairy ^f1<:^<&1o1ccy and P«tHc HealtJf, 
a; The stu(<y qmtl45ns am a$ folloxfSi 

(U Why is sanitatl OR. essential In tiie datt> field?. 




(2) What are the r^cessary qrowth. factors microorganisms? 



(3) Is milk drawn fros; healthy cows normally sterile? 




fteld or*dilr^^?nd«^,^"'''^' according to their Influence on the «iry 



»K.i ^'!^ classifications of bacteHa accordino tc 

their best qrowth teirperatures? avwuruui? « 



to oalry'ticteriol^Sr'"" ""^ 




4 
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riu,^ v7) .inat is t.ie Inportanc^j of coliforr. orggnlsi^ found in 



raw . 




zed m?1k? ^'^P^^^taoce of coHfom organism found, in 




orcan' 




(10) ifny is milk cooled proinptly at the farm?-^ 




(11) Does pasteurization atterr^t to destroy all raicroorgtnlsiPS? 



:niU? ^^^^ ^^y^*^^^""^^^^eVt6 find nxjlds in properly pasteurized 




(isy What is the in^ortance of inesophilic bacUrisi in iMIk? 




(14) What is the Importance oa" tlmnsodyHc- a^^roorgauls^ in 
aairv products? - . 



(15) Uhat is bacterl ophf oe and what is the Inpmtance of 
bacteriophage in the dairy industry? 



(16) What are three diseases' that may be transmitted from animal 
to man tnrouQh milk? 



(17) What are tnree diseases that may be transiritted from man to 
man throuo^t milk? 



— . . • \ 

PROBLEM 3 

Exercise of study questions on processed dairy products, 
a. The study questions are as follow: 

r 

(1) yhat is meant by a concentrated fluid dairy product? 



#• ■ 

{Z) 4^hat are four reasons for concentrating dairy products? 



^ — 

——5 
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(3) :,ar.e four fluid concentrated dairy products. 



(4) Which of the concentrated dairy products, is the most conwon? 

' "" III! I ill I ^ _ ^ 

(5) What type of raw nilk Is used in the production of plain 
condensed milk? , . ^ 

(6) Wiat are the functions of the hotwell? 



(7) What are the three ways the fat, nonfat ratio may be 
standardized In concentrated dairy products? 



(8) What are the nain differences between concentrated whole 
milk and .plain conctensed milk? 



(9) Why is concentrated inilk usually ccmdensed at a relatively 
lov/ temperature and a high vacuum? 



(10) What Is tfte basis of preservation of sweetened conto&ed milk? 




(11) What Is ti.a definition of evaporated milk? 





(13) How is evaporated milk preserved? 




(14) What kind of can Is evaporated milk usually filled Into? 



5> 



(15) How Is the can sealed? 



ana sealed? 



(16) What three things are cans tested for after they are filled 




) (17) Naine two types of sterilizers. 



8 



OH) Whatiacti'on snould be taken If tiie evaporated m^lk Inspected 
15. found to have salt prectpi tatlon and is govemnent'oWned? ^ 

H^^ — -r-^ ^ . 



(19) What are two causes of fat separation7 



(20) What is the ideal storage temperature for ev^aporated milk? 



(21) What Is the purpose of turning evaporated milk? 



(22) What may be added to evaporated milk? 



PROBLE*! 4 



exercise of study questions on Ice cream, sherbets and f^i?: 
a. The study' questions are as follows: 
• ,(1) What Is the definition of Ice cream? 




(2) What are sherbets? 




(3) What are Ices? 



ice cream? 



« .a- ^ . / ■ ■ ■ 

f "..■''^^ ,1^;^ 

(4) .mat aril the' main Inrndietits used in theWactur^ of • ' 




(5) List scsne of the allk products that nay be 



nay be used tn Ice cream. 



T 




(6) What are emulslflersf 




(7) Why are stabilizers adtied.to Ice cream? 




; (8) coTpHng be adited to Ice cream? 



(9) Why are liquid "flavoring agents not pasteurized? 




nHn. tl^^L,-*-^ Is It necessary to san^le pasteurized ice cream mix 
prior to addition of flavoring? vibohi hua 




(11) Why Is homogenlzatlon of Ice cream mix required? 



/ 
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02) types office' cream freezers and tiieir differences. 




1 



freezer? "^^^^ the Wistency of Ice cream when 1t leaves the 




(14) yhat Is ONfemin in Ice cream? 




(15) ^hy are nuts and bulky fruits a pood source of bacteria? 




(IB) When should the'nuts and bulk fruits be added to the Ice 
crean that is frozen in a continuous freezer? 



(17) Ice cream is jud^d on the basis of: 
(a) 



(b) 
Xc) 
(d) 



(18) Name three cannon flavor defects. 
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(19) tftree texture <fe^t$, ' 




PROBLEM 5 

Exercise of stuc^y questions on butter manufacture, 
a. The study questions are as follows; 
(1) What Is the definition of butter? 




{3) Why do creameries grade creaw? 




^-■i'-k: «*....«.,-. .... . 



(4). What ^upce of cream mke% the test butter? 




, cream? 



(5) crf«fflBHes m^e first quail ^ butter frm sec^d quality 
^® ^^^^ h«s been ad<ted, lllj^al^w^n? 



of 'the bitterf^ ""^^^ neutralization, of the cream Improve ^ sNlf 111^ 




(8) Give two reasons for pasteurising butter. 




(9) When shouTd the phosphatase test be perfomied <m butter? 



(10) What Is the purpose of churning? 



(11) What is the "break point" In the chumino of butter? ' 



^. 4 (12) Why is butter washed in the chum? 
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(13) 4hat is overrun If ijutttr? ^ 




butter? 



(14). What Is the HiffereAcs be.tween sv^t butter an4 %met 



creasj 




(15) What Is prinalncr of bytter? 



uutter? 



(16) What is. the' significance of the and :/east count In 



(17) What kind of prodyqt may result frofr underworkina butter? 



(18) List sel-eral possible sources of coritamlnation of butter. 



^^I^^^^^^ ^^"^^ quest1<»)s on the classification and maniifacture of, 
• a. The study questions are as follows; 
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(1) .^hat are tNs two <^neral classifications of cheese? 



• {I) What are the tyf»s of naturaV cheese? 



(3) What Is the basis for the classification of natural cheese? 



^4 



(4) What Is the difference betv^n natural and process cheese? • 

/ . Y 

E 

(5) What Is the definition of Cheddar cheese? 



(6) What Is a Starter** an^ what Is Us purpose \n ch^se making? 



• f 1 ufii 



iTidking? 



(7) What^r rennet and- v^at Is Its purpose in Cheddar cheese 



7 (8) If color Is adcfed to d«ese, v^at Is the requlreffltnt for It? 



15 



(to) . After the curd has; formed, why H it cut? 



iW Wnat Is dltcninq? 




Describe the two styles of packaging Cheddar cheese. 



(13) What Is meant "by "Forced-Cured" cheese? 



, i^^l ^J^^^ Information must be (m the wrapper that goes around a 
piece of Cheddar cheese? ^ ^vca arwuwa a 



\ - , PR08LEH 7 ' 

Exercise of study questions on quality control of Fresh Dairy Pnjducts. 
a« The study {?uest4ons are as foll<»«{ 
productsr ^' B»st inijortant factor. in the san^ling of dair^ . 



be sent lo'tftrftto^aw'' ^"^"'{"-^"=5 of 'r-IU 



base 



leven '^^^^ ^"spection procedurts should be r^ade m & ptQd\ai at 




itU li t^^ ^«^'0'*atory are safiples of dairy nr«ducts sent for 



routine analysis? 




(5) To obtain^ accurate resulUs at the laboratory, what teB»eran ' 
ture^ranoe must be maintained v^ile ^e se^!e. Is in transit? "^""^^ 



at the libUt^?^ san^le- collection should- a san^le be tested 
and Resuju of Testl?^^'^^^^^^^^^^°^ ^® UftWtory form ^Reqi^st for 



(8) To obtaffi a sauple that can ^e used for court act1i»j {leqal 
le), v/ho ffust have control of the product at the tiire of'safi|}llRC|? 



(^) On which products is the Standard Plate Count not made? 



v^en the labora- 



, {Id) What would be the action of an Inspector mm,, i«ui 
toiy results showed an average mllkfat content belcrihat which Is 
stated In p\e contract? 



(11) What test Is not routinely re<^uested on fresh v.nole r.nlk 
unless there are susplctons of adi^d water? 

4. ^ ■ ^sjseant by the -1-1n.4« or "3 out of 4- when referr- 

ing tq conform count? 



(13) wny snould a product record *:ook ho maintained? 



4. Quantity of the product is usually taken when tr.e milk 
IS in quarts, pints or half pint? 



\ 
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DAIRY PRODUCTS INSPECTION 



OSJCCTIVES 



During this block of instruction the student will be introduced to the basic ' 
inspection procedures of dairy proaucts and quality control programs concerning dairy 
products. The text will expose the student to such areas as microbiology, public health, 
and processing techniques of dairy oroducts, as well as cleaning and sanitizing of dairy 
equl^nt. This kncvfledge will enable the student to inspect dairy products for quality 
and i^noiesomeness factors -.t) the interest of the oovernment. 



INTRODUCTION 

This text deals with the facts involved in the inspection of dairy products. The 
student must understand these facts In order to become an effective dairy products 
inspector. . . . 



INFORMATION 



DAIRY PRODUCTS INSPECTION 



Milk and other dairy products are among the most important foods used In the anned 
forces. Let us consider the number of dairy products we consume in a day. If we had 
cereal for breakfast, we used milk or cream with It. If we had an omelet, we may have 
had cheese with u, and It may have been fried In butter. If we had eggs, they may have 
been fried In butter. If we had toast, we had butter ulth It. If we had hot cakgs, the 
butter may have contained buttermilk or dehydrated milk. For our beverage, we may have 
had a. glass of fresh milk, or coffee with cream, evaporated milk or dehydrated milk. 
For our noon ireal, we may have had a cream soup, butter, cottage cheese salad, macaroni 
and Cheese casserole, and fresh milk or cream with our coffee. For supper, we may have 
had fresh milk again, ite cream fof^essert, and as a snack, we may have had a malted 
milk, mt only do we use dairy pnbducts directly in such ways as these, we also use 
them Indirectly in such foods as pastries, breaded foods, and many other cooked foods. 
Milk, then, is a significant COT^nent of our daily diet. From a nutritional standpoint. 
It is nature's most nearly perfect food." It is an excellent source of the calciiau and 
.pnosphrous requirarsnts in bone growth and tissue repair, and of protein, vitamins, and 
trace elanents. Milk not only fulfills man's nutritional requirements, it also fulfills 
the growth requirements for nany bacteria (germs). Because milk 1s an ideal food for 
bacteria, we must exercise control to insure that milk corres frm healthy cows, that it 
is handled and stored in a satisfactory manner, that it is processed so that all of Its 
harmful germs are killed, and that it 1s kept pure until It Is consumed in Air Force 
dining halls. As a veterinary inspector, you are responsible for Insuring that dairy 
aroducts are pure and wholesome. This chapter will prepare you for this responsibility 
by providing information on processing methods, storaqe methbds, quality control, grading, 
and inspection. The subjects are discussed In the following sections. 
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Section A - tntreductlofi to Milk Inspection. 

Section 8 - Mlcrot5lo1og> and Public Health Aspects of Milk. 
Section C - Process1n§ of Fresh Fluid Milk and Bulk Milk. 
Section D - Cleaning ahtKSaijitlzing Dairy Equlpsj^nt. 



Section E - Processing of Other Fresh Dairy Products. 

Section F* - Quality Controls and Inspection of Fresh Dairy Products, Includin 



Section u - Manufacture and Inspectlsjn of Ice Cream, Sherbets, and Ices. 
Section h - Manufacture and Inspection of Processed MiTks. 
-^^•tion I - Manufacture of Dry Milk Products. 
Section J - Manufacture and Inspection of Butter. , 
Section K - Manufacture and Inspection of Cheese, 



Tesn ,T!llk is the Pasic ingredient* of all dairy products. We not only drink it as 
3 D€verac.e, out we use It to make solids such as cheese, butter, and ice cream. 

1. Histcry of Milk, ^he history of cows and the care of milk dates back to Biblical 
times. Early Egyptian and Babylonian civilizations (2000 BC) reported using milk 
products. In these early civilizations, cows were worshipped and the butter made from 
the fat in their milk was used in religious cereirwnles. Cheese was accidentally 
discfovered when nilk Ci^rrled in pouches was agitated and soured. In the early history 
of our country, ^the Pilgrims suffered untold misery from starvation. There might have 
baen less suffering if they had the foresight to bring milk cows with thein when they 
came &ere on tne Mayflower In 1520. ' Over half , of the adults and all of the children 
wno made this voyags^from Englan4/d1ed during the first winter. Other pioneers who 
fcVfowed the Pilgrim^ brought milk cows with then to use as a source of m11k for children 
and as a sourte of power to till the soil. For every family, the family cow was a 
necessity.' As communities began to develop and the population became urbanized, the 
family cow faded frt^^the picture and dairy farms with many cows came Into being. This 
increased preservatidh and transportation problems in providing a safe milk supply for 
considers in the cities. Because milk Is Very perishable; it was necessary to refriger- 
ate or Preserve it. As concern developed over the transmission of diseases frm cow 

to man through milk, it became necessary to put sanitary measures for cleaning palls 
a<id milk cans Into effect. Today a large dairy industry has evolved which includes many 
dairy 'arms with cattle, modern equipment, and many types of plants which process many 
different dairy products. IP 

2. Definition of Milk. Hi Ik is defined as the s*ubstance produced by the mimry glands 
»of maninals. The U.S. Public Health Service (USPHS) defines milk as the lacteral secre- 
,tion. practically free froR! colostrum (lacteal -^ecretlon obtained ImMsdiately before and 
after calving) by the complete milking of one dr more healthy cows. It contains not 
less than 8.25 oercent solids-not-fat and not less than 3.25 percent milk fat. 



Bulk Milk. 




SECTION A 



>:m-od'wC7:cn to mil\ inspection 



3, CoB^sltlon and Propwt1«s of Hi Ik. Th« apprtuliaaita c^»U1o« of sHIk Ht i«t«r • 
86,9 p«rc«Rt; fit - 3.9 percent; protein - 3.2 percenti lactose - S.l percentj lalntrals - 
.9 percwit; and vitasrins, emyms, gases, body cells, bacteria, trace elements, and 
other nttro^»KHis aiateflal. 

a. Coiist1tu«its V Hilkt 

(1) Water. «ater is the major constituent of milk. It serves as a vehicle to 
hold the other components. ^ 

(2) Fat. Tfwre are two general types of milk fat - true milk fat and fat- 
associated substances. 

(a) Trye milk fat is co^sed of fatty acids and glycerols. T>» fat is 
present as an oll-in-water ©Bulsion, The cream line (fat on the surface) is caused by 
tne attraction of fat glo&ules tfi each other, agglutination, and gravity, 

vb) Fat-associated substances are pnosonolipids, cnolesterol, carotene, 
vitamin A, and vitamin 0. 

U Phospholipids. These are fat-like substances containing pNjsphorus 
and nitrogen. They concentrate around fat globules and hold th^ in enulsion. They are 
hignly susceptible to oxidative changes which can result in oxidized flavor in milk. 

2. Cholesterol, This Is a sterol. Together with vitamin 0^ it takes 
part in the metabolism of calcli^ and phosphorus. 

3^. Carotene. This is an orange-red crystalline pl^nt of carbon and 
hydrogen. It is a precursor of vitamin A. It in^arts a yellowish color to milk, cream, 
and butter. The concentration of carotene is high in green grasses. When such grass is 
consumed by cows, the milk secreted is more yellowish in color. 

/ 4. Vitamin A. The diet of the cow influences the concentration of 

this vitamin in milk. Vitamin A is essential for growth, maintenance of the body, 
proper eyesight, and normal reproduction, 

5. Vitamin 0. This vitamin is essential in the metatolism of calcium 
and phospfwrus forlbone development, its content in milk is so minimal that 400 USP 
units are generally added to every quart. 

(3) Lactose. Lactose is milk sugar; it provides tte characteristic flavor of 
milk. Bacteria change it to lactic acid afKi other organic acids. The femrentatlon of 
this milk sugar produces an acid which coagulates casein to prodJKC buttermilk, cultured 
milks, yogurt, and cheeses. Lactose is soluble in milk, but under certain conditions 

it may crystallize and cause sandiriess in ice cream and condensed milk. 

(4) Protein, The proteins in milk are casein and whey proteins. 

(a) Casein, Eighty-five percent of the total protein In «11k is casein. 
It is a c©np1ete pretein because it contains all the kmm essential amine acids 
^ecessary for the growth and nalntenance of the body. Casein Is in colloidal suspension 
as calcium caselnate. It can be coagulated by lactic acid or rennet, or a cwubination 
of the two, and is the principal protein, found in mst cheeses. Most of the casein 
ref!«1ns in the skim milk or serum portion when milk is separated. 
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(b) vmey Proteins. These are Uctalinanln and lactoglobulln. They remain 
in the whey after the casein Is removed. They are heat»sens1t1ve and tend to change at 
pasteurization tecparatures. When the proteins are exposed to high heat, they change to 
sulfhydryls. These sulfhydryls produce a coolted flavor and lielp to prevent other off- 
flavors caused by oxidation. 

(5) Minerals. Two of the most Inpjrtant minerals In milk are caldian and 
phosphorus. Milk 1s deficient In Iron, copper and fianganese. 

(6) Vlt^iwlns. Two Important groups of vitamins found In milk are water-soluble 
vitamin 8 complex and ascorbic acid. s 

(a) Vitamin B Complex: 

1. Thiamine. Absence of this vitamin may cause nervousness and 
eventual paralyslsT 

m 

2. Riboflavin and Niacin. These vitamins are necessary *or body 
growth. " 

3. Pyrldoxlne (Vitamin Bg). This vitamin keeps the Hps and the 
corners of the moufh from cracking. 

4. PantothL ic Acid. This vitamin helps to prevent pellagra. 

5^. Blotln. This /ftamin Is necessary for normal skin and Intestinal 
dave1o{»!ient. ^ " 

6. Folic Acid. This vitamin helps to prevent anemia. ' ^ 

7^. Vitamin Bi2* This vitamin is essential for normal fat metabolism. 

(b) Ascorbic Acid (Vitamin C). This vitamin prevents such skin disorders 

as scurvy. 

(7) Enzymes. These are prote1n*11ke substances which can accelerate or retard 
chemical reactions. Seven Important enzymes found in milk are: phosphatase^ lipase^ 
catalase, peroxidase, lactose, amylase, and galactase. 

(a) PtK>sphatase» The sm^ period of time and the sam^ tofiperature 
necessary to pasteurize milk destroys this enzyme* The efficiency of pasteurization 
can be determined by testing for the by-product of this enzyme. 

(b) Lipase. This enzyme is present in raw milk and has the ability to 
split fat (triglycerides) to produce free fatty acids which can cause rancid flavors. 
Milk which is homogenized and which is not given neat treatment may develop a rancid 
flavor because of the lipase enzyme. 

(8) Dissolved Sases. As milk c«i^s from a cow, it contains about 8 percent of 
dissolved gases by volume. These gases are carbon dioxide, oxygen, and nitrogen. 

(9) Bacteria. These are alwaj% present when milk is arawn frOT a cow. 

(10) Body Cells. Cells fn^ the udder and white blood cells are usually f<nimJ 
In miU. The health of the cow and the physical condition of her udder aft^ct their 
number. 

(11) Nitrogenous Material . Aninonia, urea, anKjno acids, and uric acid are 
included In nitrogenous material. 



tefi.i'o/l?fdni*V«t«I?''^iwII^^''- J!2 ^^«P«H!!? 0^ ^^^^ can be describe* test In 
and^isco5ltJl • %^fic gravity. s,t1cktness. surface tension, 

mn as^l^J^iHi^: *if}?l^^ ^pressed In te^ of pH (hydrofen ion concentrttlcm). 
ac dItJ 2r^J^*5 ?f l^^K?**! * ^ of 6 .5^7- This Is^ml acltflty. TdSl 
Suf Jil* L?3f7'?®^ ^" a laboratory report. Is norial acidity plus develowd acidity. 
Developed acidity Is caused by bacteria acting on lac^se to pfoduce lactfc^cld! 

whit^ iilT: ""^^^ ^^Sht cream to llght-blulsh- ^ 

t r.'^n. L^J^^ * ^<5n car6tene co^tene content Is nwre creamy 

r?b^?1av1ne? which affect .-the color of miXk are casein, sHU. I^^ 

exanlreV'-l anHthf I!^?^?;;; "JI'' ^^^"'Ined for off-odor \pre often than it Is e 
Mt-^rH'T ' other factor. The reason for this is that-maky Inspectors object to 
taswinq a. -spsciall^ raw ffnik. since dolna so wcuI j expose ithem to the danaer of 
contracting a mllk-fcorne disease. Properly pasteurized milk can Suallf be tilled 

nas oeen opened. ,^orra1 milk has a pleasant odor and a s^et lactose flavor. 

V A-jc''^',.!^^^^^^ Gravity. The normal specific gravity of milk varies from 1.027'' 
uLl'Jn^Ha^r^ " ^'^'!ff °^ ^-^^^ at An instrument called the lact(^?^r s 

de?tt?nf!S^i;^ fSf ^Ht f'^i^^' ^P'^;^^^ gravity is detennlned for t^lTpoll of 

fA^ 5^®" grossly adulterated with water. The test can also 
oe used to estimate solids-not-fat and total solids in milk, . 

1 Stickiness. Lactose and casein in milk make it sticky* This stickiness 

complicates utensil cleaning procedures on farms and In dairy plants. stickiness 

a droD of^iloouU^^Mm'iJJ', I^H^^^ ^K^^ ^^^^^^^ °^ ^ substance to fjrm 

a arop or giooula. Milk has a ](»^r surface tension than water. In order to clean 

properly, substances known as wetting agents must be addS L Sate? 
adhlrfng"!?? s2?Tds'. ''''''' *1 Cleaning solutloll S T^letht. 

viscflu.: ^^Tt iiiffiH; ^V' ^^sion and colloidal particles in milk make It 
viscous. It has a resistance to flow in a tube and will not flow in a line with the 
htS li^^H " THIS property niult be considered when S^e So?d n^t^L o? . 

high- temperature, snort-time (HTST) pasteurizer is tested. 

SECTION e ■ 

MICROBIOLOGY AND PuaiC HEALTH ASPECTS OF DAIRY PRODUCTS 

Microbiology is the science which deals with the study of microorganisms, includino 

SealTi?tfbaS?; lV^ll'^''ll°'!t.'' 'H'''' ^^^terlology. t^scllAce ch 
oeais with bacteria, and public health aspects of dairy prodtfcts. 

^:3?^^i:J°]2fy- Bacteria in milk are of concern because of their beneficial and 
^ntjlc nf c^:. !T ^^^5 °^ ^curu can influence desirable flavors and charac- 
'"^i.^J^y ''^^^""s 35 buttermilk and cheese. Others can create undeslr- 
U^^!* off-odors, others are pathogenic (disease-producino 

and can oe responsible for such diseases as tuberculosis, typnoid fever andleDtic 
sore throat. A fourth type of bacteria is neither beneficial nor dljrii^ntal! bjj .t 

^5nf Jf!JJL^2^^^!i!®''^^ °^ ^ ^ responsible for awoduct 

oeing rejected for failing to meet quality standards. m*^^^-^ 
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l«a ^;rJ?r*rJfL«!:f In '^V''' ^i«*PNises of bacterial developfsent are the 

lag, growth, statlofwry, ahd death phases.of bacterial deve1eiw«nt 

envlrofJll- ^tLJ??!*i J^?J*?/^'^^' ^ ^I*^ 1^ ^^^^ ti^cterU to adjust to their 
?2r -K ^ intle, if any increase In-^thelr ni^rs. Some bacteria charac- 

,„ ^^-.-^^Li*^? l^^h. growth Phase is significant because bacteria Increase 
^krn?L2"!f n f ^ J^^e. If pasteurization followed by refrigeration Ian 

take Diace at the oegmnlng of tMs phase, the total nwnbers of bacteria will be reduced. 

1 ^^'fl Stationary Phase. Ouving the stationary phase, the ntanber of old bacteria 
dying equals tne n^anber being produced, ■«>vt,cr i« 

(4) Death Phase. During the death phase, bacteria die at a rate that is 
greater than the rate at whict^ new 'bacteria are produced. 

Classification of Sacterla. Bacteria may be classified accordino to optifla«! 
flS^'theSShilfc'^'^* classifications are psychrophilic, fnesophllic, theraoAiHc. 

Ka.* ..4 ^ll^ Ps-yc*'*^Pht' <c Bacteria /Psychrophiles). The psychrophiles are cold-lovino 
bacteria which grp« best at Tow t^ratures (32« to 86= F.); with optifRusi growth at ^. 

\ pey are Killed at. normal pasteurization tenperatures, but when they are 
present in the enviroiwent, they are a source of contamination for either raw or 
pasteurized milk. Tteir presence in pasteurized «ilk in the milk cooler, cold^ilk 
lines. cold-<ni|k storage tanks, and other equipment which involves the storage or 
handling of cold milk indicates poor sanitation practices. These bacteria cause 
defects in raw or pasteurized milk, e.g., their growth may cause undesirable flavors 
.3 develop or keeping quality to decrease. An introduction of the farm bulk milk tank 
with less- frequent pickups of raw milk on the farm (every 2 to 3 days), has caused an ' 
increased problem with the growth of these bacteria. 

(2) Mesophilic Bacteria (Mesophiles), These are medium-temperature-loving . 
?t r^t'oSJ^c^ * r^**^^ t^perature range of 50" to 113^F. with optimum growth 
at about 98 F. (approximately body iepiperature). Milk temperature, as drawn from the 
udden. a^jproxltnates the cow's body tem|»ratu-e of 101' F. If mil k cannot be delivered 
to the receiving station or 4stiry plant within 2 hours after it has been drawn frm 
the udder, it must be cooled to 5f F. or below to prevent bacterial gro^h and to keep 
staphylococcus toxin from forming] A-n known pathogenic bacteria are mesophlles but 
all mesophlles are not pathogenic.\ ^ * 

(3) Thermoduric. Bacteria (Heat-Res Istant Mesophlles^. Sreat numbers of therwo- 
durlc bacteria in raw milk will cause high counts In the pasteurfJk milk. HIST 
^^ffjo seconds is much more effective thanSiat pasteurization 
at ijb F, for 30 minutes. ^1n destroying thermoduric organisms. Inadequate sanitary 

p actlces on the fana (-such as improperly cleaned and sanitized milking machines) are 
the most common treasons that theniKKiurics are present in raw ml 1k. Inadequate cleaning 
ano sanitizing at the pasteurization olants may also cause thermoduric contamination of 
Sw H;4nl . ^ detected In the laboratory by pasteurizing the sample and 

by doing a standard plate count. 

(4) TterrTOphllic Bacteria (Thermophiles). These heat-lovinq bacteria arow at 

nfa^S^JfJ 3f S^^'"^ "Of been shwn to be a pathogenic, they are 

(I are^aiLliwf '^^ 7?^^^^ vat-paTteurl5atfoX t«nperatures; 

UJ are causative agents of off-flavorsj and (3) produce a high acidity -and a tendency' 



for tt» ®tU to emu upon fteatlr^, Secauso ^ <iic^tl0R ti^wnteirfis are below ti* 
ootiewm grwt*^ t«^raturts of tl»mepft1tw, ^ tmlly occtr as "pinpoint" colonies 
«; plates |ncut»ted at stowlard plate ccB^t Ummmtmm^ ttwrm^lllc bacteria are 
«ost re«t11y detected 6>s. liKtifeatif^ plates at 13f» F. (55* C.) fer 48 hours. 

* * * 

(1) Lactle-Acid-ProduCli^ Bacteria («ilk-Sour1ng Sacteria). These bacteria 
aci^ired their nacw because of tt»1r ability to convert lactose {wilk sugar) Into 
lactic acid. At normal tejaperatures (60» - 90" f,), ttwy grow rapidly and produce 
enough Tield to inhibit t*"te growth of many other gerwraj 

, Streptococci (Chain. Shperical -Shaped" Bacteria). Strep, lactis awj 

4>trep. Lremons, the tmjst cosnon organisms concerned witn the formal souring of milk, 
are used as starters In the manufacture of Cheddar cheese, butter, and, cultured butter- 

Str'ep, agalactia is the primary cause of mastitis in cattle in many parts of 
the United States. Strep, therniophi 1 us , a heat-res'1 start orqanlsr, grcws at tesnpera- 
tures up to 127- F., and is used as a starter for Swiss cheess. 

(b) lactobacilli (Rod-Shaped fecteria). These orqanlsms ma--' croduce uo 
to 4 percent developed acidity in-niUk. They may continue to sSur mlU after the 
streptococci nave produced their approximate limit of 1 percent developeo acidity. 
I. casei, cojroon in raw milk, is important In the rioening of cheese, 'l. acidop'hl lous 
is used in the production of acidophilus milk, which is reco«t8nende<! .for certain 
intestinal ailments.- L. bulglrlcus is used as a starter in the production of Bulqarian 
nllk, . ^ 3 
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(2) Staphylococci. Staphylococci are commonly found Irnilk whlcn has been 
aseotlcally collected. Some species are theni«)dur1r and survive pasteurization- ten^jera 
tures. Several varieties a-t pathogenic and cause boils and wound infections lr ^an. 
and mastitis in cattle. Sttf^.i, pyogenes var aureus is a c^n^n cause of oovine nastiti 
It and other varieties are capable fo- producing a heat-sUble enterotoxin (biological 
poison), a coRwon cause of food poisoning in humans. Because toxin withstands tempera- 
tures of pasteurization or higher t^iimratures, our control measures must tie directed 
toward inhibiting growth and toxin formation by refrlgeratir^ the milk, 

* ^ • ^il Spore-Forming Bacilli (Rod-Shaped Bacteria). These organisms are usually 
found m the soil. Their presence in milk usually Indicates contamination with soil 
from the hair of the cow, dust In the milking bam, or dirt on the ntilk-handlling 
utensils. The spores are highly reslstanLfto heat, and pasteurization tempera^tures do 
not generally kill them. High bacterial counts in pasteurized products are ofter 
caused by heat-loving or heat-distant species. The most comrojn species found in milk 
are: 8. subtllis (the "hay bafclllus"), which Is common in barn lots; B. coagulans. 
which may cause spoilage In evapori^ed milk; and 8. cereus, var. mycoides. Most milk 
contains spores of latter organism, but conditions are seldon favorable to their 
growth. This organism is the chief cause of "swedt curdle" in low-acid miU, since it 
produces a rennet-.! ike enzyme. ^ 

(4) fk)n-Sp6re-Forming Bacilli. Several genera of bacteria in this group are 
important in the dairy Indus tj^y. • 

(at Alcaligenes Viscosus. Certain strains of this baciUi may cause 
vlscoi^s or ropy milk. 

(b) Pseudomonas Group, T-hese bacilli are capable of growing at refriger- 
ation tanpera tures and can break down fat and protein, thereby creating a rancid, 
putiild product. Several species ca^= produce color changes in milk and' cream. For- 
example, Ps. syncyanea causes a blue discoloration in milk; Ps. synxanthacP^ucss a 
yellow, discoloration in cream; and^Ps. nigrifaclens causes a black to redd1sh-t)rown 
discoloration. in butter 



All «* K Pwte"sQ'*otf.?*' vulgaris* Is the m$t cammt) sp»:1es In thlf group. 
} IwSLi^^'^^^* ^ ^ ^'^'^ ^"^ v«ter-solub1e, bitter- 



flavored prcdiicts. 

.JoJ^^w; Bacteria. The collform bactei^la are significant In dairy sani- 
tation. In high naji^s, they Indicate faulty sanitation. . ^ 

1* Characteristics. These short, r«l-shaped organisss. which are 

/scultatlve anerohes. are non-SfMjre-fonfiers and convert lactose tO oaf and acia. The^ 
most cwTOon species are Escherichia coll. and organism Comon to the Intestf^wl tract 
? •!?^'^:H M^bacter aerogenes.- an a irOome organism dferlved 'primarily 

from the soil and frojg grains. , ' : ^ - 

^^i/k '^1 Sources, Nearly all raw lailk contains collfor^ orgaMsms; tf ran 
mli^ handled under ordinary conditions .Vacks thise oi^nlsms, there are grounds for 
suMectfng that, agents vMte added to the product to destroy them. Koi^ver. their 
prince large nuB*er^ may indicate m following Insanitary conditions 4nd 
practices, . ' ; 

■■ , ' i- P^sence of dirt and manure froBi anl^ls in milk op milk cental 
containers. . / ' . , , ' 

4 ^ j^,. ^" around the harn. A h4gh col Ifortn count 'may occur In 

pasteurized inflk because; ^ ^ . . - 

a_. Condensates drip directly Into the product, 
0. Construction work is underway in the plant at the'tlnw of - 



processing. 



sanitized Improperly. 



c. Containers are improperly covered.^ 

' ' ' - ' . ' " 

d. . Equipment, piping, or utensils have been cleaned and 

£ Bottles or bottle caps are contaminated. 



Employees who handled the ml Ik or equiisnent failed to prac- 
tice good i^rsonal hygiene. , 

A few cpMfonn bacteria surviving - iteurization may produce \ high collform count ff 
there Is improper cooling or high ^rage tanperature, /Since surviving coUform 
bacteria multiply faster than other milk-borne bacteria at t^|:«ratures between 45* - . 
50** F.,- It is important to rem^m>er that while a product may comply with the specifica- 
tion requ1refl»nt at the tin« It is basteurized, it may not do so 48 hours later if It 
is held at tm>eratures approaching 50° F, 

(6) Veasts; Yeasts are simitar to. bacteria fn structure and rr^thods of 
cultivation,. They are much larger than bacteria (10 to 15 microns, as compared with 
1 to 5 microns), and are usually destroyed at pasteurisation temperatures. Yeasts can 
tolerate rather high acidities (pH 3.5). They 4ise lactic acid for energy; when milk 
with high initial acidity is contaminated with yeasts, the acidity dlmlnlsf^s'. Certain 
species of yeast may cause gasslness In s*«eten€d comlensed milk because of their strong 
fermentative and o^cldatlve abilities to metabolize carboh^rates. Yeastiness is im^n 
when old cream^ is used to make butter, and th4s flavor often carries over to the butter. 
Yeasts In cfweje produce a yeasty flavor and also causes a characteHstlfc flat, elongated 
^as nole to develop. This condition Is called "slittiness," "sllt-e^es," or "fish-eyes." 
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^ca«»<d«2l fJSlJf:* 5jetHcln«j^an41d^, a cobrot m]<i of rank, H m enW sp^i^ 
iS5*Xl?J^^''* " ».cofltMrti«nt in Mm. Tfm mU is usually fntrSwadSflT 
,<wit4®foated ijam areas. It gro^s tmsx at ^» F,, twt it is eas d*«^^^*I 

5. Pubtic-HeaUh^ Aspects of Da l-ry Pro^icts: 

a. Importahce. As noted earlier In this chapter, milk is not onlv m»nU i™,ct 

mi "hMS'Ln^li^^rf ^'^5^^ When bac^e^Jla'^iJ^rll^^ 

ftTiT^-ii V ^ infect individuals who drink the milk fs qreativ enhanced 

fnlSj' ?ln^^fS; oil m'hSrJ'i^r ^'^"5'^ ^« greatest si^fr^actorfnvolJ^d 

thaJiiX^i?ii°:;i?r ^^r^r^j tiir^rj'inTii^rZi n'lTsZt^ri^i^ 

TOet rLtJIn «S* fi and other dairy products proetured for the military services 

nieet certain general requirements. These requirements are that the product shall te- 
ll') Free from pathogenic bacteria. 

chanicallfo/SJlc'l^bs™/"''"'"'" " antibiotics, Molosl.,!.. -nd 

(3) Clean and free from extranefeus^ materials. 

(4) Normal in conposition, 
{§) low in bacterial count. 
(6) Good in fUytit, 

{7.} Good in keeping quality, 

(8) Originated frm approved sources. 
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(1) Bovine Tuberculosis. The eradication prc^ram for dairy eattle has greatly 
fe<luced bovine tuberculosis aiming an imU and humaps In tfils country. Studies made In 
the- early 19aJs indicated that about to. 10 percent of human /tubercular cases j^ere of 
bovine origin. The organism, MycK:abacteHuin tubercufeiOT var bovis may enter milk 
throiigh lesions in a ccw*s udder. In many cj^ntrles, a high incidence' of tuberculosis 
exists In nrflk cows, and it Is difficult to find a wholesome milk supply. Rates of 
infection as hi^h as 70 percent have been found In dairy cattle In overseas areas^ 
Safe-nillk supplies "in oversea areas have been attained by. developing a central area 
free from tuberculosis* This central area is maintained by testing and paying farriers 
premiums for milk from tuteerculosls-free herds* Buffer zones around the free areas are 
usually JTtalntained by testing and restricting the movement of cattle* These programs 
are successful if the local goverroient vetprlnarlans assist and cooperate with U.S. 
am^d forces personnel / 

(2) Sr'iceilosis, This disease ^is acquired by drinking milk ofttained from 
infected aniri::: ana by handling Infected animals and meat products. Cattle are 
infected oy crjceila abortus, sheep and 9oats by Sr, nelitensis, and swine by Br^ suis^ 
^his disease also referred to as Sang*s disease, Malta fever, and undulant fever^ 
Active State and Federal eradication programs In this country are trying to eliminate 
the disease. Jutside the COWS, the military veterinary services have developed pro- 
grams for cooking i^ith this disease which are similar to those adopted in the control 

of be vine tuberculosis. 

,3; ; Uver. The ^laln route of Q fever infection is the lungs. It develops 
when the q^r'ganisms.Coxlella ourneti, 1$ innaled. Drinking of infected milk may 
i'^crease antibcdv titers. To prevent ingestion of the organism In milk, the USPHS has 
-ecommenced tnat the ten^erature be 1*i5^ F, or above, during vat nasteurizatlon** Out^^ 
breaks of this disease have occurred among military f^rsonnel after troops were billeted 
near Infected animals, after they have slept on infected hay, anjl as^ a result of 
laboratory **accidents. '* 

(4) Leotospirosis. This disease, which may be shed in milk, is caused by tne 
Leptospira species in cattle and other animals. 

(5) Anthrax. The organism Sac. anthracis, is not usually transmitted to 
nt^ns through ^ "Ik oecause animals infected with anthrax stop producing milk. However, 
spores can enter rr^llk or milk equlpft^nt via dust, wind, and those who handle milk or 

mi 1 k eoutpn^nt. 

(6) Rabies. There is^ little danger of the milk of a rabid cow infecting a 
human since this virus does no*t enter her udder until she is moribund. 

(7) Mastitis. Mastitis, an infection of -the udders, can be caused by a 
multitude o^ bacterial species. Organisms of hienan importance are those causing septic 
sore throat, scarlet fever, and staphylococcus infections. Streptococcus and staphylo- 
coccus organisms have been involved In specific food poisoning and In fectious outbreaks. 
Examples are staphylococcus toxin In cheese and dried milk, and streptococcus infection 
from bakery goods. 

(8) Other Diseases. Nun^rous diseases which rarB]y oczur In humans may be 
caused wnen milk frm infected animals Is consult, Foot«-ahdHSouth disease, actinomy- 
cosis, and Haverhill fever are diseases which are caused by drinking milk from infected 
animals* Ht^n diseases such as typ^K?id, paratyphoid, streptococcal infections (septic 
sore throat and scarlet fever), diphtheria, cholera, aiwbic dysenteries, ^nd other 
intestinal disturbances may be transmitted from. person to person via milk. 




Sanitary Controls. An effective sanitary* control program against tire spread 
of mllk^bome disease Is based upon the estabHsfewnt amJ enforces^nt of sanitary 
standards; the education of producer, processor, and consioser In the essentials of a 
safe mtU sucpiyi and an efficient Inspection, which Includes a laboratory testing 
progre^. 

(1) Sanlfcary Stamdards. Sanitary standards for dairy products wst be 
fo11ov«d in the^jroductlon, processing, and distribution of dairy products* The 
follwlng docimients contain the recognized principles of sanitation for dairy plants 
In general: 

(a) Directives Issued by the Surgeon General; military standards; and 
teciinical medical bulletins* 

^ ,b} The jSPHS Grade ^ -asteurued Milk Ordinance. 

U; ^he Ziar-j Dlvlsiof^ Aqricultural Marketing Service, USOA» pt^cHcaticn 
Minimum Specifications ^or Approver Plants M^nufacturina, Processing, and PacKaginq 
?diry ^roaucts, ' ' ' ' 

id) Industry sanitary standards, sucn as those of the Evaporated Milk 
Association or the American Dry Milk Institute, 

2: Enforcen^nt of Sanitary Standards^ In the anned forces, sanftary stan- 
dards ire enforced through inspections of milk supplies by military veterinary officers 
and through purchasing these supplies only from processors wnose naii^s appear in the 
Directory or are listed In tne ^*USPHS Interstate Milk Shippers List" with a sanitary 
compliance rating of 90 or more. Jiuniclpal and local agencies provide most civilian 
enforcement, uSPHS recont^^nds that its Grade A Pasteurized Milk Ordinance be used in 
aa.ry estaol isnment Inspection, Local govermnental agencies adopting this code, or 
codes of their own, have responsibility for enforcement. State governn^ntal agencies 
usually coordinate the enforcement of the adopted code among municipalities and local 
governments » Other Federal agencies assisting in milk control are: , 

(a) The Animal Disease Eradication Branch, USDA, which regulates inter- 
state shipment of dairy cattle, with special attention to the elimination of unhealthy 
animals, 

(b) Fbod and Drug Administration, U.S* Department of Health Education and 
Welfare. This agency fonnulates definitions for many dairy products and maintains 
surveillance of interstate shif^nts of unwholesome or adulterated dairy products. 

(c) U.S. Department of Health, Education, and ^Ifare, through the U,S, 
Public Health Service. This agency controls milk supplies that are intended for 
consumption on Interstate carriers. It also assists state, county, and municipal 
governmental agencies to rate and certify milk supplies and to certify milk-testing 
laboratories* 

;3} Providing a Safe Raw Milk Supply. To. provide a safe raw milk- supply, 
certain mining sanitary requirements m$t be mt^ 

(a) Healthy Cattle. Herds supplying milk on mil itary contracts must be 
in accredited areas under USOA supervision. Cows must be free of tuberculosis, 
Srucellosis, mastitis, and other .diseases. 

(b) Facilities. The following maintenance facilities will be str .tly 

adhered "to: 



n 



217 



U The milking barn imist be properly ventilated, cleaned, and lighted, 
2. The adjoining cow yard must be reasonably clean. 
equlDped. - '^^ ""'^^ P^'P^^^y constructed, clean, and sanitarily 

contamination. ^ '^'^^''^ facilities must not fae a source of flies and - 

.pr.,ading, "* '"'^'^ ^acili-es must be adequate enough to keep disease frorri 

(c) Water Supply. The -ater supply will be. potable and protected. 

and prevent bic1erll^g??;tnl;jf Llsed!'^'"''^"' ''''''' ^"^^^^^ ^^^^-^ 

kept clean at'fll tJ^^ '^fh Utensils of sanitary construction and design, will be 
c1Ses!^a1d" II Si;d?]^^and\1Jr?^S tle^l^o^Jij!^^ '^''''''^^ ^'^^ 

free of any d^^sLe^^ha^^.r!^^«?c! •m° "^^^ ^^^"^ -^^^^ healthy and 

strict ^^^-^^^ l^eT^l^tl^'^^^^^^^^^ 

.m. c^Ttifrfa^niS^ co^di??r.^iiy^;aif: ^ p-^--'-^ 

under sanitari'condUlSns'is IslV'' ""'"''''"^ "^''^ "'^^^ P^^^""^ ^^"^^^^ 

? i i^-l-'- 
fng tSr^JansmisIi^n nf rtf^fl^^'^^ education programs probably contribute to control 1- 
ing i.ne transmission or disease more than any other factor. 

provided: ^'''^'^'^'^ fBCiUtim, The fol Ling physical,, facilities will ,be 

) 

A^,4 u < h ^ soundly constructed buildinq located In sanitary surrnurrtinnc • 

d.br1s that fro4^t^L:^^r4r%;d1^?rL' clean. «n-dr,ine«. and free of 

siin»n«» -(11 'Si „f^"''^r^ Equlpiwnt, Utensils, and Supplies. Equipment, utensils end 
J« lo? uL ""if? ««i9n and construction, and In good rmir. 5hen th^y 
are not in use. they wiH be properly located and stored,- and adeauatelv orotected 
SI?erif?Hlr" ^--^ they .111 be clelned a"X?e? Inl ' 



o 
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.nA iV ^Jf". Supply. The ^jater %upp}y m%t be safe, who1esos». potable, 

and conveniently avanable in sufficient amounts to keep the plant sanitary, 

^ itl '"^s^^* ^ste m]X i)e, disposed of In a sanitary maflner to keep the 
premises, facilities, e<julpraeftt, and products from becoming contaminated. 

• '• ^ . (g) Methw^. Methods of cooling^ bottling, and packaging will be used 
whicn protect the products from contaminatlbn and prevent bacterial growth. 

Ch) PasteurUation. Pasteurization whicJi will assure ctsfipl lance with 
' .f. tenjperattf*e requiranents must be performed in approved equifsnent. Pasteurizers, 
sterilizers, and other daTiry equifsnent will have the mechanical controls necessary to 
insure compnance with processing retju ir eirents. 

SECTION C 

P-^CZ^Sl^iQ OF FRESH FUID *i:lK m BULK MILK . '. 

1.1 this section, we will discuss milk plants, 3-A sanitary standards, and processing. 

1. Milk Plants; , ' - 
a. Types of'Milk Plants. There are several types'of milk plants: 

(1) Collecting Station or Country Receiving Station. At these plants, raw 
Received from the farm, weighed, sampled, cooled, and stored pending transporta- 
tion to the pasteurization plant. Years ago collecting stations were wecessary because 
It was impracticable to haul cans of milk several hundred miles to large pasteurization 
plants. / 

(2) Direct from Fann to City Pasteurization Plant. The developnent of the 
Um bulk unk ^thoa of handling milk made the collecting station unnecessary; today 
milk may be nauled directly from the farm to the city pasteurization plant. Most dairy 
plants in tne umt«i States - particularly those in small cities or towns - 0{»rate as 
processing ptants with receiving facilities. We will discuss this type of plant in 
this mma i . 

(3) Other Milk Products Plants. Some plants produce butter, cheese, dried 
milk, evaoorated milk, condensed milk, or sweetened condensed milk. They are usually 
located in areas where there is a potential surplus of milk. Most of the processing at 
these plants takes place in tile spring when there is a surplus of milk. Some of these 
plants which manufacture other milk products may also process grade A fluid milk, 
uther nilk products are usua^lly produced from a manufacturing grade milk, whereas grade 
A fiuid rnilk must meet all the standards for grade A processing. When a plant »^cesses 
tKJtn milk products from manufactured milk and grade A milk products from grade A milk 
ordinances usually require that processing facilities be completely separated. 

2. 3-A Sanitary Standards. A document known as the 3-A Sanitary Standards, provioes 
desirable standards for the design, construction materials, and capabilities of milk 

Pi ant ecuipment. This document was formulated jointly by the International Association 
of liU, Food and Environmental Sanitarians, Inc. (Shelbyville. Ind.), the USPHS, anu 
tne .a Try .ndustry Cofmtittee. Before these standards were developed, milk plant 
equipment varied to some extent in accordance with the views of Individual sanitari ns. 
is a '■esult, -mlk plant managers and lanufacturers of milk plant eauipment were cc used 
«*nen it necame necessary for them to met the requirements of mre -nan one samtr lan. 

coninittee, th6 3-A Sanitary Standards Committee, was establisned tc reoresent ' .e 
/lewooints of wblic nealth officials, nilk processors and orcducers, and milk eouio- 
«nt: manufacturers. 



3. Processing; 

a. Dairy Farm to Milk Processing ^^lant: 

. (1). The majority of dairy farms today have toulk m>H tanks In which one to 
several days' production of raw milk can be stored prior to shlf^nt ?o the p^Scessing 
?ln?M.J^^'?H^"^' are usually made of stainless ^eel and -are easily cleaned and ^ 
sanitized They are. refrigerated to assure the raw milk temperature is owered to and 
maintained at no more nian 50° ^n.ii«rature is lowerea to and 



, Prior to cickup, eacn fail's raw milk is sampled bv the bulk tsnk tmrif 
rZ''" <^«tennination and subsequent testinq at\nrDrocess?nf ^ 

vhe ;>iar)t, .he fam DuU tank is then cleaneci and sanitized* #^3/ ' 



1 i^^J^"'^^^^ ^^^/^'^ ^^l^-'^ bulk tank truck are usually taken uoon 

temr.rat2^e ?f So''^'rr?hf '^n'= p^'" ''^^J '^ain checkedvio ascertain that the 
veni.erature >s nov more than 50= F. a.^i tnen.it is transferred from the truck to rsw 

^* Sanitary Piping Equipment Requirements. Since fluid dairy products are usually 
conveyed from one piece of equipment to another In pipes, pipe fittinqs wskets and 
valves nust meet the criteria of 3.A. Sanitary Standards for dairy f mi ngl Vhf 
p pmq . should be as short and direct as possible and constructed so that it Is easy to 
clean Pipes should be made of stainless steel, glass, plastlc.'^r aeual y kor^lfon- 
resistant, nontoxic, and nonabsorbent material. V-type threads s^uld not bfS on 
-.am tary pipes and fittings. Gaskets, which can be easily cleanldTf^ay S of ?h?s?nqle. 
serv ce type, or of reirovable rubber cr plastic types, (kskets used at pipe joints 
s..ould not be recessed nor should they project above the milk-contact surfaces SanUarv 
v'dlves are usually made of stainless steel or rubber-coated stainless steel. ^^"^^^^^^ 

(1) Equipment in Mi Ik-Contact Areas. According to 3-A Sanitary Standards 

?nSiI^«r°"TK®'^"^f^f i''^^^ ^/''^^ °^ ^^^''P '^^''"^''^ areas on mi1k-contact 

surfaces. The material on milk-contact surfaces should be smooth, and of stainless 
steel or other equally smooth material; It must Be designed to facilitate cleaninq and 
inspection by making areas of sanitary importance easlly^ccessible. Sanitary Sr lc^e! 
type threads wlil be used on oipelines and in milk-contact areas; properly constructed ' 
lids or covers must protect the product. ^ constructeo 

> 

^nt m,.PL Material. Material used in the construction of piping equip- 

mnt must be nontoxic, nonabsorbent, corrosion-resistant, and easy to clean. ^ ^ ^ 

,JJ'- ^J^^f^Pl'. J^e three types of sanitary milk pumps are the centrifugal 
pump the piston-type displacement pump, and the rotary-type displacement pump. Lch 
must be designed to permit easy disassembly and cleaning. Fitting should be tight to 
prevent leakage, a n wu 



(a) Centrifugal Ptcnp. This pump has a vaned rotating propeller. While 
ILII L ^^S^nJft/f^* ^!f^^^ dangerous pressures as d1splacanent-type 

?2% '"°r^ durable and more econwnical to operate than the rotary-type 

fHflRp. n is the most popular pt«ip used In dairy plants. A disadvantage of the 
the body^of bSemi?J^^ occasionally churns whole milk and sometimes breaks dowfi 

mi\k i!^^ 11^ Plston-Dlsplacenwnt Pump. Since this pump delivers a uniform flow of 
milk, it may be used as a timing pmp. Its actions are similar to the actions of 
pistons in a nwtor. .he hosogenizer is an exartt^e of a ol5ton*placefT«nt pump. 
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(c) Rotapy-Typ# Placenent Pmp. This type of pump can be timd accurately 
and can be used to control tt» flow of rollk through tfte HIST pasteurizer. The Ifwjellers 
are precislDn-made to fit the pi«ip chamber, thus allowing the sam quantity of milk that 
enters on one side to flow out on the opposite side of the pisnp. These Impellers can " 
uulld up dangerous pressures and cause damage. For example. If a valve fs closed ahead 
Of this type of pmp, soiJ»th1n§ must break gears, pumphousing, or pipes. 

4*w w^^^ \'?^^''^^!^^®''^* ^^^^ filters are usually constructed of a series of disks 
with alternating *11ter pads. They may oe of the dual type; this makes It possible to 
' *^e the other one Is In use. Milk is filtered by passing it through 
we niter pad; ti, . elii.^nates any sediment whlcn It may contain. 

(5) Milk Clarlfiers. The purpose oi" the clarifiers is to remove the heavier 
sediment particles by centrlfugatlon. The clarifier consists of an enclosed bowl and 
uone-snaoea disks whicn rotate rapidly, causinq a centrifugal force toward, the outside 
T the ocwi. .^is can .ione witn tU'er cold or ^ann milk. Cold clarification Is 
usuan..' conducted dunna the receivlna operation; uarr. clarification is usually done 
durirui tne pasteurization process as .--ilk enters tne towl and tne centrifuqal fa^e 
^enosits tne heavier particles of dirt and white olood cells jn tne vvall of tne bowl ■ 
ihis acc^rulation or dir^ and cells is called sH™. The amount jf s'.irie or for^'iqn' 
natenal deoosued in tne clarifier depends uocn the cleanliness of tne milk that 
arrives fro.n the farm, now long the niachlne 1s in continuous use, tne soeed of the 
raachine, and wnether warm or cold clarification takes place. 

(6^ Milk Coolers. Milk ^ay be cooled in batch-type coolers or in continuous- 
t,,pe coolers, 

(a) Satch-Type Coolers, The fann bulk tank is an example of the batch 
type r.iU cooler. In this type of cooler, the niilk is cooled inside a vat or tank. 
The coolant is circulated in pipes, as in the coil vat or in the jacket of the tank. 
The 3-A Sanitary Standard Is applied to the farm bulk tank. 

Surface Cooler. In a surface cooler, also a continuous-type cooler, 
miU flews by gravity over tuoes which contain coolant. Cold water is usually used as 
tne coolant in the top section, and a refrigerant, such as ajnmonia, is used in the 
bottom section. The cooler should be covered to keep contaminants *^rom entering it. 

(7) (c) Plate Cooler. The plate cooler is another continuous-type cooler; 
it IS similar in construction to the cooling section' of the HTST pasteurizer. The milk 
on one side of the plate Is cooled by the refrigerant on the opposite sider Another 
type of continuous cooler is the tubular cooler; In this cooler, milk flows througn a 
tube, with refrigerant In an adjoining tube or flowing over the tubes. 

(7) M1lk Storage Tanks, l^t&r the milk has been cooled, it is placed in 
insulated storage tanks to await further processing or transportation to a pasteuriza- 
tion plant. Ml Ik-contact. surf aces, constructed of stainless steel, may oe of various 
sizes. Shapes, and designs. They are provided with agitators to keep the milk from 
creaming. Hilk storage tanks may be equipped to refrigerate the milk in the tank. 

(8) Milk Heaters. Milk may be heated by either batch-type or continuous-type 

heating. 

U) Batch-Type, Batch heaters are identical to oaten coolers; however, 
not water is used instead of cold water. In this method, various types of vats or 
tanks may be used. They may be jacketed, with a space oetween the outside wall and the 
InvlsiDle lining, riot water or hot water mixed with steam may be introduced into this 
space to warm the product. Vats or tanks may also be constructed with tubes or coils 
of tubes in direct contact with the product. Hot water and steam may be circulated 
Into these tubes to heat the product. 
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(b)' Continuous-Type. This is ttw^u&e of « plat« heater, similar to the 
plate cooler; hoi^ver, hot water mixed with steam Is used ir«tead of coolant. In some 
processes, milk my be heati^ by ^tlrect steam injection, tteit is applied in hot v^lls 
by direct steam Injection In th« manufacture of concentrated milk. Pasteurizers, such 
as the vacreator, also operate on this principle. 

c. Standardization. Standardization is the raising or lowering of the j^rcen^f 
fat in milk or cream to a des'ired standard. In onfcr to minimize contamination of "the 
finished product, standardization takes place t^efore p^steurizatfon. Raw milk may be 
standardized to the required mllkfat percentage by the' following methods: 

(1) Skim milk may be added to the whole raw milk until the desi'^ed percentage 
is achieved; ^ 

',2} Raw milk may be passed through a separator to procfuce standardized .mi U; 

(3) Cream may be added to milk from which n^re than the required percentage of 
milkfit has been removed, , . , ^ 

d. Separation of Hllk in Centrifugal Cream Separator. The ourpose of the cream 
separator is to separate the cream (containing most of the mllkfat) from the whole milk, 
leaving skim milk. The cream separator is essentially the saine as the centrifugal 
clari^ier. It consists of an inclosed bowl with ni^erous cone-shaped disks. There is 
one inlet for whole milk, an outlet for cream, and another outlet for milk. Milk enters 
some separators through the top, others at the bottOT. The disk^ rotate at .a high speed, 
and the heavier milk (such as the heavier sediment particles 1n t>ife'Clar1fier) moves to 
the outside of the bowl. The lighter cream, containing most of the butter, moves to 

tne inside of the bowl. As the milk and cream move upward inside the bowl, the two 
products are removed at separate outlets* Soete types of separators are air-tight and 
oressure-fed by a dlsplaceirent pump; others are fed by gravity flow. 

' e. Pasteurization. Pasteurization is the process of heating every particle of 
-^llk to a predetermined temperature for a predet^ined oerlod. This process destroys 
disease-producing bacteria without materially altering the flavor or consistency of 
^ilk.. The purpose of pasteurization Is to kill such disease-producing organisms as 
tuberculosis, typhoid, Q fever, and brucellosis. Pasteurization i^lbits the enzyme, 
lipase, which causes rancidity In milk. The types of pasteurization orocesses are: 



TYPE 

Vat or batch 

High tempera- 
ture-short- 
time 

Ultra nigh 
tanperature 



TEMPERATURE 
145^ F. 

ler F. 



194^ to 
approximately 
260^ F. 



. TIME 
30 minutes 
15 seconds 



Instantane- 
ous 1 1/2 to 
3 seconds 



(1) Vat or Batch Pasteurizer, this type of pasteurizer (see figure 9-1) Is 
made up of: 

(a) A jacketed w^ll which contains the hot water and steam for heating 

Durooses ♦ 
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(b) An alr-spaci^heater which pasteurizes the foaia on top of the milk. 
Dry staaai Is Introduced Into space between the vat cover and the milk. 

(c) T*«j Indicating tt»rmoB«ters - a long s*«am thermometer and an air- 
space tharaoBjeter. Tte latter thera^ter gives a direct reading of the tesperatyre 
of tl^ air ami f(»s aiiove tlHi nllk. 

(d) A tis« and temperature recording thermometer. An Indicating therwoine- 
ter. An Indicating therraoiaeter gives a direct reading of the temperature of the milk 
thfft is ibeing pasteurized. A recording ttenwneter provides a s^manent record of the 
temperature of the milk while It is being pasteurized, and the length of time that the 
milk Is held at this tosperature. If the milk Is preheated to pasteurization tmpera- 
ture trefore the vat Is filled, or If the product is not cooled until after the vat Is 
emptied, the filling time and the «»^ty1ng tl!T« must be added to the pasteurisation 
cycle. 

(e) Drip deflector aprons, designed to keep condensates and uCher con- 
tafflinacicf! troffl entering the vat cover, 

(f) Agitator and agitator shaft and motor, designed to distribute the 
heat evenly and to keep milk frwn burning on the sides of the vat. Milk must be 
properly agitated during pasteurization. The agitator forces hot milk into the outlet 
channel, thus r*event1ng a "cold spot." 

(g) A leak -pro tec tor valve, designed to keep milk from dripping into the 
forward flo*» line when the valve is in a closed position. Milk trapped in the channel 
of the valve will dr1p onto the floor and wri not contaminate the pasteurized mlU. 
If the outlet pipe Is not disconnected durlntf filling, heating and holding, a leaK- 
protector valve is needed on tbe outlet valve. If the inlet line is Kept in position 
during pasteurization, this valve must also be of the leak-protector type. 

(2) Other Types of Vat or Batch Pasteurizers: 

(a) Coil-Type Pasteurizer. This type of pasteurizer is "often used in 
pasteurizing cream for buttermaklng. Since the coil pasteurizer does not agitate the 
cream excessively, no churning takes place. 

(b) Spray-Type Pasteurizer. This type of pasteurizer heats the milk by 
directing a spray of steam and hot *«iter against the Hner of the vat. It usually Ms 
a paddle-type agitator. 

(3) HTST Pasteurization, Milk flows through this type of pasteurizer (see 
fiqure 9-2) in the following order: 

(a) Cold raw milk is received In the constant level tank with the help 

of a flQ&t valve. This tank keeps the milk at a constant level to supply the processing 
system. 

(b) The milk flows to the regenerator section of the pasteurizer where it 
is heated to about 136' F. The regenerator is also called the heat exchanger beceuse, 
by exchange of heat, cold raw milk cools the hot pasteurized milk, and hot pasteurized 
milk warms the cold raw m1lk. In this section, cold raw milk is on one side of the 
plate while hot pasteurized milk is on the other side, 

(c) From the regenetstor, the raw milk hows to a timing-displaceflient- 
tyoe pump which regulates the flow of milk through the pasteurizer. This pump is also 
regulated to control pasteurization time In the holding tube. The timing pump then 
pulls the raw milk frcan the regenerator section of the pasteurizer (negative pressure) 
and forces pasteurized milk through the regenerator section (positive pressure). If a 
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iTk tn?f ?r ' ?!f^\°'' ^^^^^^ ^ running, pasteurized milk vin 

leiik into the raw ntUk. but no raw milk teak into thelisteurlzed milk. 

Plate pasteuri'ir TXllt^tlTsvl 'IfleS^^^^^rhe'i^sJtlJL^n^^^" 
operated at higher pasteurlaatioi^ta^ieraturls fnd'lol^er'lot^fJgllS'''' 

for lAAct ^'!LJ^L"'^^^^?®? through a holding tube ^here It Is held at 161= f 

rS^ri^Sr'"""!.'" " ^ on the accuracy Jf ^frK^a 

tharrometer. The recorain, therameter )s regulated to control ^nfflow dlSersJo' vaWe. 

(g) From the holding tube, m1U passes a flow diversion vaiwo if «-ho 
temoerature of the milk Is less than 161^ the milk is diveJt^^crt^^hp Lw« 
tank for oassage tnrough the pasteurizer again. ^^^erted back to^the balance 

* '^^ temperature of the milk Is 161° F.. or hiaher <t f1ai« fnr^^ 

■ooled tn 40''^F^ cooling section of the pasteurizer where it is 

-00 led to 40 F., or lower, with brine or some other refrigerant. 

^.gn-..anpe'Lurrpa1iL';Uar^ Pasteurization. There are several types of ultra- 

(a) Annular Film. The milk enters the annular channel of the heater and 

oer second. The milk is propelled under a pressure of about 2.500 pounds oer sauare 
incn. ,he tanperature of the product is raised fr«n 40«iri6^ F. In aboSfl l/alo 
4 seconds. The pasteurization temperature ranges from 194* to 260" F deoendlno 

t^r'^'^TifLfJ'' 'I '"^'"9 pasteurized. Fresh\llk is usually pasteuHzfSI? llO'T 
^hoco.ate milk may be pasteurized at 250" F, i*cu at ciu p., 

^ *4 , u t/acreator. The vacreator consists of the pasteurizino intermedia t<» 
and nna charnbers; It uses direct steam injection to heat the nrn Thl nfSl^ 

ll c ?on ng%""L'-.n'Vi'J pasteurized In the pasLuHzing chalS^r^yTect 
hfiJ^J J ? ''®^ve part of the added steam. In the final 

tj'^tl: the rUk IS treated under greater vacuus (110= F.) to refl«,ve the balanJI of 
of" llTr. T.ll r ''^'^ ' ^^"^'^"^ discharge puinp. A^y volatile 

Sj'"t^^ vacSL priess!'' elimination of the steami;^d condensate 

.,.J' '^'^^'^^^ Control Mechanism and the Vacuwn System, A flavor control mechanism 
InLilAuf^T "^J ^ ^"^^^^^^ ^" ' pasteurization systS tT^SScf ' 

aSS^Ur ?1 .2!r::! '"^ by reo^vlng the volatile agents. Thii mechanisni is most 

I nrnSifl 'tS*'^^ Undesirable odors from no^cious weeds, such as onion or garlic, 
are a problem. The vscuim unit may be installed at various locations in HIST units I 

Sf'ore'n hi.1n?i2i"J»^'''^ *^^"9h the fTSw'd?;ir ?on valve a^d 

oetore it has entered the regenerator section. 

«;.*tl',.4«!*^^^^*^^°"- ^^^^ ^ clarified in the receiving area, during the 



18 



6t 




PL03 5 ui ptay aq Am suaumuoD ul jf^H nuaa«jiMs auo^ag 96640^5 -y 



M...,; ^ 'sjssuads^p pue sues Suisuadsip 

i ^ nuamau^nbau asua^aa *o tju^uwlao saqiussaud 'suoi^euadn SuLsuadsin 

•apetiHuwwag s|. uo^jsp s^qi 'BSuaji (q) 

ffU-Ji'^ ^° saidm«x3 -lueid /Cu|»p am paisas put paaj^ /Ctuo pj^'/cUS^S! 
3MJ »e pajWMqMt^aad aq Am suou^^ 'suo^ueo ps^eD^qe^^Ld ^uo^De^ (2) 

aeineufM^ sjeadd? uo^ubd apwa-qs^paMs si siq^ -jfed-tonai (d) '^^^^^"^ 

s.. u *s;ru°^ir.Liiw.^ ss.i?i.^r^".^4inr^Hi ^^^^^^^^^^^ 

put 'pants -pauuo^ aut sucnueo asaqx -sui^aeD'aMo' [[by .0 umo^ ua^Sir (T) 

•suo^uSD ^ S3d/i teaauaS omj aae auaMx 'suoveo Jaded )fliw 6u^SPi«3e<j •[ 

„. ^ 'jaMJun^ j(t^tt psUJoq ssnas^p jou ti^« a« *suo:jJS3 jaded 

paA^aoau si uoiidamsuoD Ajniim uoi ^l^w ^soai 'jaMssi adX^naC b uo uausS 

imd Bm n pauu^a. auB sat^aoq n.tui pasn -suau^^uoa sssis^uf n^W lu^n^ .^S ^ 
n 'paiooD uaaq sBq ^i^w paznna^SBd ua^^v •uoijBZMnaisId a6Bio?|^in|^ -f ' 

JO ''j Q% P31003 ifijul aq; -uouszMna^SBd aaj^B Xi^-»8^pauiai 'gunooQ 
M,sn g sa,B.ado u«,«afio«q a^i'^i^Ml^B^'^IS'Sn'ii^r^^^ tmV. 
aqx mm ti^ Xijuap^^^ mm p92|uaSo^ ifijw "ainoq lISS-i % 10 ijod 
««auD atqjn. o« :^BM,1,jnu m ^no^^o^^^ pasoids^; yCiuaS Sl i!i^Jul^«?| ul%tn^ 



S£CTI<JH D 



CLEANINS ANO SANITIZtfte DAIRY E(^IW£NT 

We win devote this entire section to tl^ n^thods and^procedures Involved In the 
proper cleaning and sanitizing of dairy equ1|nent becausAf the .Importance of these 
procedures. 

r], Stepi In Cleaning and' Sanitizing: . ' 

a. Rinsing •£du1pP?ent After Use. Ifinediate'ly after equ1pn»nt has been emptied. 
It IS flushed with fresh ltik««rtn wster (Its temperature should be about 100' F.) CcVt 
water r?iay be used, but u Is not js effective as lui^ewaetsr *«ter in rensoving mllkfet. 
Hot water must never be used because it precipitates the jjrotp^ns which enhance the 
buildup of milkstone. The visible milk solids c^n be renoved ith a brush. 




c. The Cleaning Process, A cleaning agent acts in the fo11{»*1ngj 

(1) By Wetting and Penetrating. This action breaks the bond bet»«en the soil • 
and the surface to which It adheres. 

(2) By Emulsifylnf^ This Is the' breaking of oils and fats into smal? particles, 
causing th«n tc be distributed evenly throughout the cleaning solution, 

(3) By Saponification. In tnis process, soaps are made from the fatty acids 
o" oils and fats. 

(4) By Suspension, In this action, .insoluble particles are held In solution; 

(5) By Solution. Some food constituents, such as sugars, go into solution In 
the cleaning solution, 

(6) 8y Sequestering and Chelating. In this action,, water Is softened by tying 
up metallic ions, thereby preventing precipitation. 

d. Chemicals bsed In Cleaning Ccroounds^ Chemicals used In the cleaning compounds 
may be classified in four groups: ♦ \" 

(1) Alkalies, Alkalies soften hard water by precipitation of the hardness 
salts. If these precipitates are not dispersed 1n free-rinsing form, they tend to 
deposit on equipment ^ milkstone. 

(2) Acids, Acids renove milkstone. Most acid cleaners are combined with 
wetting agents to provide the greatest possible penetration of soil. Weak acids, such 
as phos{>hor1c, tartaric, and citric acids, 'have been found to be the most satisfactory. 

(3} Polyf>hosphate$ and Chelating Agents. These are used because of their 
ability to keep mineral salt^ which are present in hard *«ter from precipitating. 

(4) Wetting, Agents, letting agents lower the* surface tension of water, and 
Increase its ability to penetrate arel contact all surfaces, ' . 

e. ikrubbing. Scrubbing Is necessary for a cleaning compound to be effective. 
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sponges. 



(t) In hant&letnffig operations, the scrubbing action Is done with brushes and 
'<.^ Jll cleanln^-fn-place operations, the scrubbing U applied by the velocity 

becau&e inloliJil'n;!SJ4^?«''f i®*^ ''^^ ^l^i^ po^&f^, metal sponges, and wire brushes 
SHwSrJ25?]i i fragments left In th* equlpn^nt fsay damge surfaces. 

Stiff-bristled brushes can generally be used ^.^M satisfactory results. ^ 

abouJ'l45?T'^JrMl!I!!* eouljajient is rinsed with mm mtkr, which' Is usually 
aoout i4!5 F., or higher to remove all cleaning compounds. . • 

5ani'H.J"^S!7'"^ Cleaning. After egut^ent has been thoroughly cleaned. It is 

'an t -f ;ru??mI^r''^Jf^^' ""i'^ sanitized steam, hot water, or chemlcaU. Plants 
>anuu2 equipment with chemicals or neat just before H is used. 

at legist's minutes.' ^^^^'"^ ^uKacei cf the Mulpment are steamed for 

^ ^^^'^^ ^3ter is used, U is pumped through the eauiwnent 

;'t Jflesf 'J f 0^ the asfe;^2^;'^Suid 

n.t t>e less ^nan l/C F. for at least 5 minutes. . i » 

^f.^til«r^ dairy plants. They are various forms of bhlorine; iodine compounds; and 
2f df^rJ^f.^r"?*?''^^""^!- (Quaternary ammonii^ ccsnpounds are generally uJed only 
tttVinl -^"^ f^fOf^ ^ eouipBient surfaces by ptflnping. brushing 

lo?y reliltsf ' continuous- film over clean surfaces ilHfve lat^^fac" 

2. Methods of Cleaning and Sanitizing' Dairy Equip<nent: 

m.«.!n ««"Jc1eaning. In this method, individual pieces of equipment are cleaned 
manually with brushes, wshing tanks, and other cleaning equijsent! 

b*.r«Si*An^l^'"ll!?T^"f i^^^h ^^^^ as circulation cleaning, is 

becom ng ir reasingly popular in the dairy industry. It involves flushing, cleinino 

out iT^li^nT''!'"' oj^f iry eguipment and circulating sanitUIng sSfitions &gh- 
?n nrSf.^^ J'k ^ ^^^l^^f ^^emoflieter Is installed at the end of tf^ return line 
Jl^ TZ fL^iZlIf^ ! dependable retord of the length of time that the solutions were 
used and the temperatures of the solutions. 

SECTION £ 

PROCESSING OF OTHER FRESH DAIRY PI^OOUCTS * ^ 

Luc^!?lcf/r°^"^": Fresh whole milk is produced in far greater volume than misc^la- 

ortLlrmJJJnLS;!'^"^^^; Because of this disparity in production, the inspection 
of these miscellaneous products is often neglected. As a. rule, these products are not 

tlf ^^^^ responsible for causing proL 

ams in inspection. The miscellaneous fresh dairy products are: 



^ . Cream and naif ana half 
3utte'»fflflk, cultured 
Chocolate milk and drink 
ikim milk 
Cottage cheese 
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a. Zrem am! Ifelf and Half.- The types of cream usually procured for tim fflllltary 
servlces^are light cream, containing at least 18 percent tnitterfatj whipping cream, 
containing at least 30 percent butterfat; and half awl half, containing at least 11.5 
percent butterfat, Before cream is distributed. It Is supjected to these processes; 

(1) Seoaratlon. • fcmole milk is usually separated in a centrifugal separator. 
The percent of butterfat In the creatr. Is controlled within nioderate limits by adjusting 
the cream screw on the separator. ' ' 

(2} Cooling and Storage, If warn separation Ijas occurred, cream from the 
, separator Is cooled and out In a storage tank' until It Is ready to be standardl2ed and 
oasteurized. The storage tank may be used for pasteurization. 

(3) Standardization. Since ^^ost seoarators cannot accurately control butterfat 
percentage during seoaratlon, cream fs standardized to the desired pe^xent butterfat by 
'4dd1ng whole or skim milk. 

(4) Pasteurization. Cream (except whipping cream) may t» pasteurized by the 
same orocedure that Is used to pasteurize milk. Because of its viscosity, whipping 
cream is not usually pasteurized by' the HIST method or other contlnwus methods. Cream 
must be heated to higher tanperatures than those which are normally required for 
pasteurization in order to inactivate the enzyn«, lipase, and to reciove the protective 
influence of the cream on bacteria at lower temperatures. If lipase Is not inactivated, 
it iTjay cause rancidity. During the pasteurization process, some agitation is re<ju1red 
to prevent oiling off and to remove heat properly. However, after the^roduct has been 
pasteurized and is being cooled, excessive iigitatlon msX be avoided to prevent churning. 

(5) Cooling. Iimediately after crea« has been pasteurized, It Is cooled to 
■iO-J F.. or lower. Vat- type coolers, are less efficient than continuous coolers. Many 
f^jlrymen prefer surface cooling to vat cooling because surface cooling refBOves undelsr- 
^ jle flavors or odors by aeration, 

,i 

(6) H»m)gen1zat1on. Light cream or cream with a butterfat content below 20 
percent is usually homogenized. Whipping cream should not be hom(^enized because 
homogenlzation could make it impossible to whip. 

(7) Aging. In o»*der to improve the whipping ability and stability of whipping 
crear, it is usually jgeo at a low temperature for about 24 hours before it is distributed. 

(8) Filling, Storage, and Distribution. These procedures are the same as those 
used in handling fresh whole milk. 

b. Suttermilk, This product includes churned or true buttermilk, cultured butter- 
milk, and certain other cultured fluid products. 

(T) Churned or True Buttermilk. Churned or true buttermilk is the fluid that 
remains after cream is churned Into butter. Its COTpoiition is approximately the same 
as that of milk. Much cream used in buttermaking is high in acidity and must be 
neutralized with alkalies before it is churned. Such cream produces buttermilk which 
is often unpalatable, 

(2) Cultured Buttermilk. Cultured buttermilk is prep6'*fd by souring s^^im milk. 
This souring Is done with a culture of iwcteria to produce the proper acid content and 

a desirable flavor and aron^. Cultured buttermilk is nrare uniform than churned butter- 
milk. It occasionally contains a few added chips of butter to improve Its appearance. 
Cultured buttirmiik Ts manufactU'-ed <n tw^ stages: * 
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Th« i*L ^''^^ratioij Of Stsrrter., Th« starter Is made from a mother. culture. 

The original culture Is \i%utU)/ bought from a dairy supply laboratory, and it genera 11 y 
consists of two types of bactei^ia - lactic acid bacteria and arcsw bacteria, lactic 
Acid bacteria, Strep, Uctis or cre«m>rls, increase tlie acidity of the butter- 

am; aroma bacteHa, usually leuconostoc citrovortss op dextrahlcw, Irarove Its aro^ 
ajd flavor. Tte aether cut tyre Is usually'WMlntdliwd In the laboratory In a ftasfe or 
JirT^TH K carefuUy protected to keep it from becoming contaminated, 

and It must be kept cold so excessive bacterial grft#th does not occur. 

(b) Preparation of Suttermllk: 

h necessary anwunt of skim milk Is placed in a buttennilk tank, 
usually a vat pasteuriser. It is heated to a tanperature which is much higher than 
tnat needed for pasteurization. This is done to destroy as many organisms as possible, 
and to keep undesirable organisms from growl nq in csmoetition with the desirable 
.jr3anisr's padded culture). 

:. The Droduct iz thefi cooled to tHs setting or Incubation tempera- 
nur? :.f aooat 1'^'-' ^ , ^ . ^ 

, J* starter, which has already been prepared, is then added to 
.ne.casteurusc skTm nllk. The amount added should be about 1 percent of the amount of 
sKim miU In the tank. The starter Is stirred into the skim milk to distribute the 
bacteria evenly. 

* . £, The product is allowed to set until 0.'75 to 0.84 percent acidity 

and fim coagulation of the solids have developed. This usually takes about 14 to 16 
hours. 

5^. The buttermilk is finished by slowly stirring the curd until a 
sjnooth, unfforT5 creaniy Draduct is created. Undue agitation in the tank should be 
avoided, since it will preak down the body and produce a thin body buttermilk. 

6, If desired, pasteurized cream or churned cream may be added to 
tne buttemi.K tn increase its. butterfat content and improve its appearance. 

2.. The finished buttermilk is cooled as rapidly as possible to 50"^ F 

or fcelow. 

a. The finished product is bottled into containers in the same way 
that miU 1$ bottled. 

e. Chocolate JT^ifk and Chocolate Drink. The usual Ingredients In chocolate nilk or 
chocolate drink are: 

Cocoa (about 1 to i.5 percent). 
Sugar (about 5 to 7,0 percent). f 
Stabilizer (about 0.2 percent). 
Butterfat (as desired). 
Skim milk, 
Whole milk. 

Dried milk (the rsnainder). 

"■yoica! steps In tne preparation of chocolate milk or drink are given beiow; these 
steps may vary in some plants, 

il) Milk Is : laced in a vat pasteurizer or mixing tank and is heated to a 
tectperatyre of about 150' F, If «hole milk or milk containing butterfat is used It 
IS ncr.ogenlzed first, 
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(2) The irigredlents (cocoa. ^sugar, ind a stabilizer) are mixed together and 
added to the hot nllk. The mixture is stirred thoroughly to fnake It homogenous^ 

(3) The mixture is held at ISC' F. for 30 minutes, until pasteurization Is 
COTplete; pasteurization may also be by HTST or i/ltrahlgh tanperature. In most opera- 
tions fiomo^enlzation takes place after pasteurization, while the produce is still warn. 

(4) "he product Is then cooled to 40^ F,^ or lovi^er. 

(5) The prcKluct rr^ay then be bottled in the sorse my fresh milk is bottled, 

6. Skim Skim milk is obtained by r«!f!Wlnf feitterfat, After^whole 'nii^^ fs 

Cv^ssed througn a separator, the resulting skim milk -^y be cooled and olaced 1r. a hold- 
ing tank or it ^ay ;?ass directly ■''rc-^- the separator ^-o the pasteurizer. 
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QUALITY CONTROLS AND INSPECTION OF FRESH DAHY PRODUCTS, IfCLUOING BULK MILK 

To establish and maintain quality controls, an Inspection system which begins on 
the farm and continues through the processing plant Is necessary* The standards are 
specified In contracts wnlch involve tf>e military services. As an inspector, you must 
knew what a contract C3lls for in order to determine the inspections that are necessary, 

U Dairy Contracts* The purchasing and contracting officer of the local military 
establishment prepares and awards military contracts for fresh dairy products* Some 
c:itra€ts nay occasionally be let by the Defense Personnel Support Center (DPSC)* The 
: Mmary contractual document specifics special requirements* The primary contract 

.ually stipulates: 

a* Size of the cental ner, 

t. Type of con tainer* ^ 

c. irade of the product to be procured . 

d. Quantity tc be delivered. 

e. Time of delivery. 

f. Other specific requirements. 

The specification orovides detailed information aoout: 

Q. Method of preparation, 

h. Requirements of the grade, 

1* proper packaging. 

Other Items of importance* 

The specification may clte^still other docijnents, such as the military standards and 
DPSC clauses. All such docun^nts became a part of the contract which guides the 
inspector. ^ 
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funh^^??.h <St!L?i • ^^^fr^^'-y Per-softfiel responsible for Inspection must review 
Sh!«^J^<.^*^^^.'"^^^^?" ^'^^^l^^ programs to Insure that they are satisfactory. 

uXHo'lnf J::! l:.^^^^'"ff1"'''' standards, they are Lcepted. 

? n»^^1tary personnel win not duplicate other inspections which are 

tf^^ t' " I!'^ ^«!:««« areas, military inspectors ejouslne rai- milk supplies. Sam 



af examinations ami tests aft: 
a* Organoleptic id^ily). 

Temperature (daily In certain warm areas). 
c» Sediment. 

Direct niicroscoplc. 

StanJar:^ pUts county 

tat-ivL'ne blue jr resaz^^in. 



cleanilnesllf^''' standard at present but :nany plants use it as an aid- to indicate 

i« Residues, 
3. Inspection of Finished Products: 

nnder%DL'L^''TindlH^nf!«^^ ''"'"^ inspected wnen they are .delfvereo. 

•jnaer soecia. conditions and in oversea areas, products may be inspected at the olanf of 
-origin before they are snipped, ^he time a p;odyct is delivered at a miH^aJy re e?^a° 
t If l^^^f 11"^ t:he arrival of the vehicle delivering It Ld ne 

time or its final unloading from this vehicle. Most military reservations maintain a^ ' 

'o?d s ora?elJl^^??i;' tT ''"'^''^ P^oducts*^are inspect^i. This vnlrfnlrlaJ ?he 
.Old storage inspection office, or another designated area. An inspector must be 
dvanaole to inspect products when they arrive at the designated Inspection point. 

t'f Ju^^^f '^7- °^ ^V^ '"•^"^'^ Dispenser Containers. Our discussions of the insperMon 
Jrt f ' products m general have dealt with products in consumer-size containers 
if mil a^I ;fu'n%r.%''*-'Tff'H''^ half-gallons., ^e will now discuss the l^sSec ?on ' 
Df milk and milk products in bulk dispenser containers. The specifications for the 

?ori!nr"lnL'''^'.iJ bulk dispenser cans are set forth in ^,he Federal Specifications 
ror k, Whole, Fresh. The principal document governing Ue procurement of milk in 

lllltl^'T^lZ M^'"^I?^^^^ ^"-7* ^ supplesienLf pSbTfcatlon is 3!a 

bannary Standards for Manually Operated Bulk Milk ind Milk Products Olsoensers Multi- 
Service Milk Containers, and Dispensing Mechanisms. uispensers, «uit1- 

a. Design Requirements of Oisoensing Cabinets: 

n ) NSF or USPHS approved. 

Dial thermometer on front of machine. 

U) Danger Zone red {44'' F, + ). 

ID) Safety Zone (32" - 44° F.}. 

(c) Freeze Zone (Below 32° f,). 
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■ {2\ Must be capable of cooling inside air to safe zone within 30 minutes after 
fefllUnq dlioenser. 

P^^ocedures for Examination: 

V 

(i; required by MIL-STD.175, the date (day and nwnth) and the t1f?!e (A,M, or 
-/■^J that pasteuruatlon took place Is indicated on a tag which Is firmly attached to 
ir.e can, or it -s stenciled on the shlps^lng container* Each shloront Is checked to 
letemine tr.at the nroduct is delivered Mitnln ^8 hours* after 1t is pasteurized^ The 
iccuracy of tre inforiiatlon on the t^u will be verified periodically* Liaison with the 
veterinary Inscectcr who is responsible for sanitary inspection nfiay be established for 
tnis i:)uroose, 

.2. *^i;K :ay oe suDpHea n ^itner nultlrle or 5lngla-se*"v1ce dispersing 
:cr:airiers« ' * 

•3; "-^uUiDle-servlce dispensing containers trill be Inspected at the time of 
deMverv lance with MIl-STD-US to determine that: 

Crly homogenized nilk and homogenized milk products are delivered in 

-iispersar cans. 

,b; \}n\y single-service dispenser tubes are used, 

vc} A single-service parchment or parc^ntlzed paper covers the product 

an:: tne ruve^'S the pipe*^. 



i; Tne can Ha is sealed into place *^ith lead wire seals at two optx)s1te 

;e; Cans are properly labeled, 

i.^) The efnpty cans will be Inspected as often as necessary before they are 
returned to :nilk plants in order to detertnine if; 

(a) Seals are broken and cars are rinsed to renove residual mi U film, 

.bi Dispenser tubes ar^ removed and are not r^turn^ to tne milk plant. 

(c) Dispenser cans have not been used for any other purpose before they 
ar«f* returned to tne :^ilk plant, 

[6] Dispenser cans with rust spots on their i^ner surfaces, creases, or 
open seams are rot being used, 

(e) Dispenser cans n^eet dimensions, construction, fabrication, and 
r^terial requirene^^ts. 

v5) £ac^ time the product is sampled ^or laboratory testing, determine the 
delivery temperature (under SO'' and also checK the temperature on each delivery. 
The procedure for detem^lmng delivery temperature accurately is as follows: 

U) ^fter the milk In a representative sample can has been thoroughly 
mixed the dispenser tube will be clamped and aseptically cut* 

(b) Eight to sixteen ounces of ^llk are allowed to flow Into a glass 
sanmie container to adjust the temperature of the container. This milk is discarded 
Shd the container Is immediately refilled, 

* federal Soeciflcatlon allows delivery within 72 hours after pasteurization; 

MIL-STD-175 w^lll probably be revised in the near ^uture to coincide with the speclflca- 
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(6) A single-service dispensing container consists of a plastic liner In a 
fiberboard box. These containers will be 1nspecte<l at the time of delivery. In 
accordance with MIl-STO-175, to determine that; 

U) Necessary information is stenciled on the fiberboard container. 

• ''^^ Containers meet the requirements for dimension, construction, 

fabrication, and material requirements, 

(7) S1ngle-se»-vice dispensing containers are discarded promptly after they 
have oeen ased, 

t'. Determining Volume. It Is Impractical and undesirable to open the cans in 
craer to determine the volume of milk that they contain, since this requires breaking 
•:aals-ana leaves cans vulnerable to posslDle contamination. The /oltsne in a can is 
:etamined sy csmputing tne net .^eiant of the ^uk it contains on tne tiasis of 3.6 
r-^iH-js car :a!lan of -^nole ~^i1k. Th^s procedure :anrot be follov^ed with cream or 
:.t:'?'- T.;1k products cnat ~*iy be deli vered in ot.lk dispenser cans because their weight 
.c- vcIu.Te varies witn fat content. The fot 'ov^ing procedure for determinina the 

oi.iiid of -iillv m dispenser cans is reconi^nded: 

J) Before tne beginning of a milk contract, the contractor specifies the 
average tars weight of cans, lids, tubes, and seals, as a complete unit. The size, 
design and type of rnateria! varies witn different .T^anufacturers. A contractor who 
jses cans of different weights in a single delivery furnishes the inspector with the 
werage tare weight for each group; identifying features of each group; and certifica- 
tion of the different group tares. The contractor certifies to this tare weight on 
tne snipping doctanent; the inspector is given a copy of this docun^nt. 

(2) As an alternative - if the contract permits - the contractor may emboss, 
ca.nt, or mprint a legible, duraole tare weight on eaah can. He provides the inspec- 
tor with a list of items making up the total weight, as stated on the can. 

(3) To insure that the contractor's tare weight is correct, the inspector will 
verify the information frequently. The following procedure for verifying the tare 
weights of dispenser cans is recomtnended: 

(a) A central inspection point will be equipped with an accurate scale 
ror verifying the contractor's tare weights. Before a delivery vehicle returns empty 
cans to the milk plant, it stops at this point. Empty and dry sample cans are drawn 

at random from this vehicle. Recommended minimum sample sizes are listed In AFR 163-7. 

(b) The scales are tested with test weights to insure that they are 
accurate. The weights of the cans are increased Dy the weight of the appropriate 
nunber of attacnments. For example, if the sample size is three cans, the weight of 
three dispenser tubes, six wires and seals, three dispenser tube covers, and three 
information tags are added. The weight of the cans plus the weight of the attachments 
are determined to the nearest 1/4 pound. The resulting welqht is divided by the nunber 
of samole cans, giving an average weight per can. If the contractor's average tare 
weicnt Der :an does not vary more than .25 pound per can from the average tare weight 
rer canr found by tne Inspector, tne contractor's tare weight will be considered 
reliaole. If the contractor's average tare weignt per can does vary more than .25 
pound oer can from tne average tare weight per can found by tne inspector, the cof-tric- 
tor's tare weight will not be considered reliable, and the inspector will recomrt" nd 
corrective action. 

(•i; "^he inspector determines tne net .^elqnt of milk in accordance witi AFM 
74-15, Apoenaix k. 



(a) On a day selected at random, sample cans are drawn from the delivery 
venlcle and examined for voluire* 

(b) To Insure accuracy, scales are tested with test weights* 

(c) The gross weight of the sample cans are recorded to the nearest 1/4 

pound, 

^^^e weight of the sarrple cans is calculated and subtracted from 

the gross weight. 

(e) To obtain the average net weight per can, the resultlno net weignt of 
the sample cans is divided by the number of sample cans, 

(5) The average net weight per can must not t>e less than 8.6 pounds per oallon 
of content In each can. For example, for whole m11k» it should be not less than 43 
pounds for S-gallon cans* and 25.8 pounds for 3-gallon cans. 

3, Sampling H1U from Bulk Dispenser Cans: 

a. Place and Time of Sampling. The Inspector may designate where milk Is to be 
sampled. This area must protected from contamination. 

b. NuR^er of Sample Cans. One sample can will usually be representative of the 
snlpment; however, the veterinary inspector may request more than one can If he considers 
this necessary. The specimen collected for laboratory testing will be collected from 
separate cans. When more than one can Is sampled, a composite sample ts made for the 
laDoratory. Sample cans will be selected at randw in order to be representative of a 
shipment. 

c. Agitation of Milk In Sample Can. Inn^iately before the tube is renoved> from 
Its secured position, the contents of the cat are thoroughly agitated. This can be 
done by Inverting the can five or six times, or by rocking it vigorously on a 90-degree 
arc. 

d. Procedure for RenK)v1ng Specimen frOT Sample Can. Throughout the procedure of 
collecting the specimen, care mu^t be taken to insure that neither the container nor 
me specimen Is contaminated. 

(1) Method No. 1. As soon as agitation has been completed, these steps will 
be taken: 

(a) Put the sample can on a table in a clean area where U Is protected 
from dust and other contamination. 

(b) Release the free end of the dispenser tube from its position; remove 
any protective covering. 

(c) Clean tf^ last 3 inches of the free end of the tube of the milk can 
with a sterile swab saturated with 70 percent isopropyl. 

(d) Place a pinchcock clair^ or hemostatic forceps on the tube just above 
the sterilized area. 

(e) Flame, or treat germicidally, the knife, razor blade, or any other 
device intenaed for cutting the tul^, 

(f) Cut the tube about 1 Inch from the fret end in the sterilized area In 
a way that will keep the tube frm becking contaminated* (You may hold the free end of 
the tube in your fingers or with another pair of hemostatic forceps while you cut It). 
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.east m p.ni^l, '^n^o'^JrllS^tttSe!" '""""^^ " 

(h) Oeterwlnt the delivery teij^rature. 

In^ tne 1aSH,riJiry^s?SJ^; fal^rll^vf^^S^h?^^?]* ^IS'^^ oum:V capacity) for-collect- 
surface of tne c^^J^TrToXtate^^Mb^S^I^^^^^^^^ ^"^-^ 

(j) Sterilize the mouth of the bottle by flaming. 
(I! Carefully r-pi3c2 tfe Hi on trie bottle. 

antn u ,s X fo^'jr ,J1:e'35?4„:eTcS,?:i:'"" " " fn. contamination 

-ni snow that°^t I^I'salpJe'S?"'*'' '^"^ P«"""™' ' 

(2) Method No. 2: 

dispenser cablnit.^^^" ""'""^"^^^ '^^^''^^ ^^"'^^^'s vehicle. In a 

(b) Remove the free end of the tube fr-on^ its securpd nnc4*-4««. 
remove any protective covering. secured position; also 

dispensing. ^^""'^^ ^"^^ dispenser valve in the usual manner for 

method no. ^'"'^ '"^ '""^"9 device genrncldally. as prescribed in 

the tube. (Th|\ip1f'?L'f?L'L'1f%'L''TKf ''^i ^" ' ^'^^ contaminate 
with a pair of'forc'eps while 1? ?s betnglut) ''"^ers or 

*-nr.«unh i-H^ ^-^^ Before collecting the specimen, remove at least 1/2 Dint of milk 

5? Ihl'dt ''''''''' ^ ^"^"^ '''' '^^'^^ taken1ri%S:"ii°L ^intents 

tne speci^n ^ laL'ratJ^yllf t?ng!^' ''''' ' "^-'^^ <^°^^-^ 

ccntai-ner doeltt'^J^^InSfn'a?^'.'"'^^ " ^"^^^"^^ - 

{0 Sterilise the mouth of the bottle Dy flaming. 
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(j) Fill the sample bottle fro^ two*third$ to three-fourths of capacity 
and reolace the lid* 



(k) Properly Identify the specijtien and put It In a precooled sample con- 
tainer for transmittal to the testing laboratory by tne most expeditious means* 

SECTION G 

MANUFACTURE AND INSPECTION OF ICE ^-i^:^ AND .SHERBETS 
1. Introduction: 

a. Frozen Desserts, Frozen desserts are classified accordina to the k^nd and 
amount of ingredients used In then. The classifications are as follows: • 

[]) Ice Cream. Ice cream Is a ^^hipped and frozen food made from a mixture of 
dairy Droaucts and other ingredients. It is ^repar^d by mixing milk products, sugar » 
egg products* flavorings* and other ingredients* then incorporating air, and freezing 
the mixture. The composition of Ice cream probably varies more than the comoosltion of 
any other dairy product since .countless posstble combinations of ingr^lents can be used 
in it. The minirmim fat content of ice cream Is 8 to 15 percent* deoending on local or 
State requ ire?nents. ^ 

iZ] Sherbets. Sherbets resemcle ice cream* but are not nearly ^s ^ich. They 
contain less fat and seruin solids but ^^^e sugar. 

Ingredients Used on Ice Cream and Sherbets. Ingredients which may be used tc 
=nafve ice cream and sherbets are: 

(1) Milk products. Some of the :^Hk products which may be used to manufacture 
ice cream are: 

Milk . 
Cream 

Skim milk 

Plain condensed milk 

P]ain condensed sweet buttermilk 

P)din condensed skim milk 

Si^eetened condensed milk 

Sweetened condensed skim milk 

Superheated condensed milk 

Evaporated milk 

Skim milk powder^ 

Sweet buttertnilk powder 

Sweet unsalted butter 

Butter oi 1 

Casein 

Milk albumin 
Malted milk 
De-lactosed milk, 

(2) Sweetening Ingredients. Sweetening Ingredients must be cf edible grade* 
One of the following ingredients may be used: 

Sucrose dextrose 
Sugar syrup 
Invert sugar syrup 
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Corn syrup 
Dried com syrup. 



(3) Flavoring Ingredients. Flavoring ingredients must be of edible grade. 
They nay be a source of high bacteria counts in the finished product. Flavoring is 
usual lyjiJ^ after the mix is pasteurized; therefore, tm inspector may find ft 
? ^!^!J ^ to sample the pasteurized Ice cream mix before the flavoring Is added to It. 
we>6»ffi flavoring ingredients produce a positive phosphatase test. Flavoring ingredients 
may be added to the casic mix in liquid form, in duU forra, or in both forms. 

(4) Egg Products. Egg products \isec! to ma<e ice cream must of edible 
quality, and must be free from unnatural or objectionable flavors or odors. If they 
are not handled properly, they may be a source of hian bacteria counts in finished 
products. Fqg products imorove the whipoing potential of mixes in batch freezers, but 
are not needed in mixes wnich are frozen in continuous freezers. 

(5^ Cck-ing Ingredients. Ccloring mat3nai,: -re used in frozen desserts to 
'-r-'-ove thai- acceptability. They -'.it De carr. fi-a F-cd and Crjg Administration. 

it: St3Dili~er5, StaDlli2«;r$ are substarcs^ sh.'Crophilic colloids) whicn have 

1, cnaracce-istic tnat enables them tc dusorb ana reu.n larce voluir«s of water. This 
characteristic allows the product to De- frozen with cne formation of small ice crystals 
and iveeps coarse texture (growth of tee crystals) from developing during storage, 
^etatin and sodium alginate are two of tna mosc cctrmon stabilizers. Other materials 
.<hich may be used include: 

Gum 

India gum 
Karaya gum 
locust bean gum 
Irish moss 

Monoglycerldes and diglycerides 
Agar agar 
■ Pectin 

Psyllium seed extract 

Oulnce seed extract 

Sodium carboxytnethylcellulose 

(7) Emulsifiers. Emulslfiers are substances used to help disperse fat throuqh- 
out a nix, and .to tie the fat emulslfur and water together. In the manufacture of ice 
cream, monoglycerldes and diglycerides can serve as emulsifiers and stabilizers. 

(8) Salt. Sdlt must be of edible grade. Its flavor should not be detectable 
in the product. 

(9) Water. The moisture content of the ingredleMs and the moisture content 
».hicn is desired in the finished product determine tne artxjunt of water whicn may be 
.^iaei to a mix during manufacture. 

10) Ac\ds, Citric, maltic, or lactic acid r.av be used to ennance tne flavor of 
"Drt.ets; their use in ice cream is not permitted. 

2. Manufacture of Ice Cream, Sherbets, and Novel tits: 

a. Steps in Ice Cream Manufacturing. The steps presented below are followed in 
.^anufacturinq ice cream. 

{!) Receipt and Storage of Ingredients. Ingredients may be solids, semisolids, 
or liquids. Ingredients should be adequately stored until thev are needed; they must 
De protected from adulteration and contamination while they are in storage. The 
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ellmlnatlofl of vermin (rodeitts and insects) and proper wareteusing will 
products which are packed In fiberbaard wrrels. drums, and bags. 

(2) COTtblning and Mixing. Ingredients are assailed and nrlxed In a vat; a 
vat pasteurizer Is often used. If soHd ingredients are used, they are measured and 
added after heating of the liquid portion has started, liquids say be added by remote 
control by using autofnatic n«asur1ng devices. Standardization to the proper butterfat 
and solids content can be acconipllshed at the time of mixing; this nrnst be done before 
pasteurization. Frozen Ingredients, such as frozen eggs, must be cojRoletely tha*^ 
before the mix can be pasteurized. 

(3) Pasteurization. When tne phosohatase test is used to determne the 
adequacy of pasteurization, the mix must be sampled after pasteurization but before the 
rlavorlng ingredients may produce false positive results. The mix, containing all 
ingredients except flavoring agents, ."^st be pasteurized. This may be done by the vat 
method or the continuous method. 

(a) Vat Pasteurization. The same equipment methods which are used to 
pasteurize other fresh dairy products are used. However, higher pasteurization tempera- 
tures are necessary because of tne density of the mix. A much higher ten^rature is 
nece«Tary in order to destroy the lipase enzytne which may cause rancidity In tt« 
finlsned product, and In order to improve the whipping quality of the product. (155" F. 
for 30 minutes.) 

ib) Continuous Pasteurization, The method of continuous pasteurization 
must coinply with ttm requirements of State health authorities. It must produce results 
which are equivalent to those obtained in tne vat method with a heat process of at least 
175"* F., for not less than 25 seconds. 

(4) HOTiogenlzatlon. Th^s steo Is necessary to disperse the fat and solids, 
croduce a smoother mix, make whipping easier, and prevent churning of the fat in the 
freezer. A mix Is honiogenUed most efficiently after vat pasteur^lzatlon, i^hile the mix 
IS het* 

(5) Cooling. After homogenizatlon, the mix must be slowly cooled in the 80** 
to 50'' F. range in order to obtain an Increased viscosity. It may be cooled In a vat^ 
or cooled continuously by means of a surface cooler or plate cooler. If no special 
equipnent Is used to remove volatile odors (such as a vacreator or vacutsn deodorizers), 
a surface cooler ^Ich aerates the, mix will achieve similar results. 

(6) Storage, To Increase its whipping qualities, the mix may be stored {or 
aged) after It has been cooled. Storing also decreases the time it takes to obtain the 
proper overrun when it is frozen in a batch freezer. (Overrun is the volusne increase 
of a product over the original volume that is acccsnpHshed by the incorporation of a 
worthless substance, such as air), when ice cream is frozen in a continuous freezer, 
storage (or aging) has little effect on its properties. 

(7) Flavoring. All liquid flavoring Ingredients, except chocolate-flavored 
Ingredients, are added just before freezing. Chocolate-flavored Ingredients are added 
while the mix is being prepared. A single flavoring tank may be used to supply one or 
more freezers. If bulk fruits and nuts are used, they are added after partial freezing* 

(8) Freezing. Freezing converts the liquid mix Into a semisolid, frozen, 
crystalline fortn with^the incorporation of air (overrun). Overrun is calculated as the 
ratio of mix to finished product and is expressed as a ^rcentage factor; for example, 
if 1 quart of mix makes 2 quarts of ice cream, the overrun Is 1&) f^rcent. Ice cream 
is frozen in either the batch-type freezer or the continuous-type freezer. 





Batch-Type Freezer. This type of freezer, sujunted on a base ami 
f Jj;«^Hg8rat1on unit, consists of a cylinder irttlch contains 

Lfir^^V^ i The cylinder supplies the peter which turns the scrapera^ 

t^^iZl ^^J:e^'-^Se[ft<o« yw^t supplies the coolantr The «1x Is transSrrS to t^ 
Jatc^type ft^er through lar^ hopper or «1x-supp1y tank i*1ch Is of S« 

freeser. The tesperattire of the min at this time Is about 40« F. mn tte^freez^ 
is started, this tea^^rature rapidly dn>ps to the freezing ^Int m f r«enl?e 

^JJfLJLfS ffl*^*"!^^!*^!? oPP^Ite direction) «hips air Into the mix! The 

^tJJSrf Lf"^ ^ "'^^ ^PJ^'-s «o have attained proper 

stiffness. Whipping, no^ver. Is continued, expanding the volume of ice cream fav 
incorporating air until the desired overrun is obtained. The partially finished ice 

a^ln'I sS?.S!f?*^L^/'''?.'^ t:^'r^' "''1 '^"^^ O'^-thlrdlf lis ^IsSu^Slrozen 
Am in a semisolid state. It Is then flavored, packaged, and hardened. 

-r> ,c<» rlL l^^^^^^P^^'h'P^ ?re«2er3, Severn types of ccntlnuous-type freezers 
.12 1, jse. This type or freezer is similar to the batch-type freezer exceot that the 
rrcjezing process in it is continuous. The ice cream m, enters SroughlSf ml fSL^^^ 
and ficws inco tne freezing chancer where the air pump draws air through a fiUe? 

£^onU IL'unt Z:itVltl ^llL^n^'^S ^« <^ IncorpSSted in th^ ;ix. 

ni^onia coolant freezes the product. The auimjnla coolant stored In the accumulator 

;In?Lf ^f'^""^^"? the freezing chaii^v^r; As the mix gives up heatrthis 
coolant converts fwaji liquid to gas and the teniperature of the chamber is reduced to 

ln6 ^Hfi"^ fi^I"?' ^ 0^ motor^rlJSrscrap^Slf2es 

?vl5f : ^ delivery outlet of the continuous 

freezer and is ready for packaging. ^ wwnti^juou-, 

freezer i*lhort'ti2'Z--Ilf % J".^^^ freezing, bulk fruits apd nuts are added to the 
freezer a short tisK beture the Ice cream Is removed. In continuous freezlna. bulk 
rnuVjf ^ partially frozen Ice cream mix through! f?3 t feeder 

This feeder is designed to measure and mix the bulk flavorings Into the oartiaHv 
^f".^" Sr®*"* f °^*^^<se, the fruit would be smshed Ind pulverized, f added 
with other flavorings and passed through the freezer. . 

Packaging. The batch-type freezer and the continuous-type freezer permit 
buU packaging of ice cream directly from the freezer. However, special packaoi SI 
machines may be used to package It in nuwrous styles of containers! ^^'^^^"^ 

(>11) Hardening and Storage. Ice cream may be hardened in a hardening tunnel 
or a room with temperatures of -20« F., or lower. (The hardening process s a 
continuation of freezing). Ice cream may be stored at -10" to -lo^ F. for relatively 
»ong periods. At this temperature. 90 percent or more of the water is in a cr/stif ine 
state and is not available for microbial metabolism. Ice creaTslored fSr a short t ml 

coLJsJL^r ' Incorporated air and develop a plastic appearance and 

b. Manufacture of Sherbets and Novelties: 

(1) Sherbets. Sherbets, generally containing less milkfat than ice cream 
are prepared by a method similar to the one used to prepare ice cream. The ingredient. 
f?!nf ^" ^^^^J!^^ milk products, sweetening ingredients, anSl Wing allS- 
fiea). Tne optional ingredients are stabilizers, emulsifiers. acids, coloring, 

to DrodJeU!!2??j!i®!J'1„!ff;^!^^''^^\ ^P^^^f^ tecnniques and equipment are needed 
CO produce novelties and specllaties. Among the great variety of frozen novelties 
and specialties which can be pmduced are; variety or rrozen novelties 
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Ice g^am cake 

Ice cream pie 

Log rolls 

Creamsicles 

Popslcles 

Fud^lcles 

Onarstlcks 

Chocolate-coated bars. 
3. Sanitation in Ice Cream Product 



icn. 



a. Sources of Co rvtaml nation, -hen Ice cream is inioroperly manufactured, stored, 
or handled, it can be a source of contamination or food poisoning to the consunwr. 
The or^anisns of tuberculosis, typho'd, fever, undulant fever, and other pathogens^ have 
survived !n ice creasj for many months. Occasional chemical poisonings have Sen 
.reported. Dairy .products and flavoring used in the (ranufacture of these products ar« 
the chtef sources of- contamination; flavoring materials - both liquid and bulk - are' 
particularly iiroortant sources, sines they are added after pasteurization. Improper 
storage of ingredients and packaging materials used to make these products nwy cause 
contami nation. _ uones, dry milk products, and other food products often attract rodents 
and insects, .hese vermin njay not only contaminate the fofKJ Ingredients but also 
cartons, wrappers, and paper which come into contact with the finished product. 

«3"|f«"t, such as flavoring frreasurlng cups,' milk cans, vats, coolers, storage 
tanks, iners, and molds can be sources of microbial coritaml nation. Because of their 
construction, homogemiers ani Ice cream freezers are especially serious sources of 
contamination. Enrol oyees whc practice poor personal hygiene and have ^oor wjrking 
habits may be a source of contamination when they come In contact with the products, 
-irty. surroundings, such as duity, poorly drained floors, and In^roperty filtered air 
for freezers, may be other sources of contamination. Faulty pasteurization or mining 
the pasteurized product with raw ingredients can cause high bacterial counts In ice 



~ream. 



b. Sanitary Inspection of Plants. Sanitary standards for ice cream plants are 
comparable to these standards in plants which process other dairy products. Besides 
the potential sources of contamination mentioned above, sanitary inspections should 
be made of receiving facilities, lighting, the construction and repair of buildings 
and equipment, water supply, waste disposal, ventilation, and to1>et facilities, 

c. Inspection of Ica Cream and Ice Cream Plants. Plants supplying ice cream to 
the armed forces roust be Inspected and approved by members, of thi mllftary veterinary 

services. ^ 

d. Inspection of 'Finished Product. Finished product requirejrients are usually 
determined by inspection when the product reaches its destination, 'he vehicle 
carrying the product is inspected for sanitation and terperature. Samples are selected 
and organoleptic examinations and test weigning performed. If the truck makes more 
than one s*"^ on a military reservation, samples should. occasionally be selected at 
the last ery point. Selected samples will be sutenitted to the laboratory for 
bacteriQlog 1 and chemical tests, 

e. SainiJling Ice Cream ^or Laboratory Anal^tfsT" 

(1) Sampling conswuer packages of ica cream recei>«d In 1/2 gallon ccmtalners 
lor in containers which have less capacity) should be submitted to the laboratory 
unopened. Packages wlll^be selected by randan sampling. The san^les must be protected 
from thawing and Rwst kept solidly frozen by titeans of dry Ice Mtit%\ they reach the 
testing laboratory. 




(2) Sae^les frm bulk containers of tee crttm received in containers larger 
than 1/2 gallon snould bt selected asepttcally by placing at least ^/Z pint in a 
stsnle sainple container. Sables ^st be submitted to the 1abot*atory In solid and 
frozen states* 

(3) S«^les of Ice crtasi will be selected for laboratory testli^ as often as 
Urn contract prescribes. Enough sas^les should be taken to insure an adequate 
reading of the quality and bacterial content. 

(4) Routlf^ tests of feStterfat, standard plate count, and coll form count are 
usually made at the laboratory for canpl lance with specifications. 



SECTION H 



MANUFACTURE AND INSPECTION OF PROCESSED MILKS " ' 

Cjncntratad dairy ?rrKlucts, known In the Industry as processed milks, are milk or 
T.i]k byproducts fr<^ which soRe water has been r^ved. Dairy prwlucts are concentrated 
in order to reduce transportation and warehouse space, and to produce itens which are 
easier to merchandise than fresh milk, 

1. Kinds of Concentrated Dairy Products. The fluid concentrated dairy products include ' 
plain condensed mi\k (whole or skim), concentrated ^hole milk (for reconstitution), 
sweetened condensed milk (whole or skim), evaporated milk (whole or skim), condensed' 
buttentiiU, semisolid butterailk, condensed whey, and Ice cream mix (Htste, 

f 

a. ?]^in Condensed M1U. Tftis^ the simplest type of c(^centfated product, 1s 
whole or skim milk from which part of the ^ter has been r^ved under vacuisn* This 
product is usually concentrated In a ratio ^f 2»5:1 to 4:1, depending on the concentra- 
tion of milk solids. that tte ccmsim^r k^nts. Plain condensed milk may.be used to 
prepare candles, bakery products, and ice cream; It may be an Intermediate cwtponent 

In %ne preparation of dried milk products. Pr curement of this product in the armd 
forces 1$ generally limited to amounts purchased for ct^roissary resale, Because of the 
limited use of this product In the military services, will not discuss processing 
procedures for this concentrated milk. For the production of p^ain condensed milk, 
raw milk Is usually of manufacttiring grade and has no rigid bacteriological standards 
other than those set by the coi^ny or local authorities. Platfom? grading by the 
company provides for tt^ rejection of undesirable raw milk* Milk which reduces 
methylene blue In less than 2.5 hours (estimated plate or clump count more than 
3,000,000 per ml.) is usually recoamended for rejection. 

b. Concentrated Whole Milk: 

(1) Description. Concentrated whole milk is Grade A whole milk from which 
some <^ter has been r^ved, with a mlnlfmsn damage to jthe character of the product. 
As a result of this action, the product may be reconstituted and used for himian con- 
sumption without further processing^ The raw milk for concentrated whole milk is 
handled under more rigid sanitary standards than raw milk for other condensed milks. 
T'he product is usually condensed in a ratio of 3:1. The finished product may be 
r^friq^rateiS or frozen; it may be packed In bulk containers or single sei^lce containers. 

(2) Manufacture. This product Is usually processed In approximately the s .me 
jjQuipment and by tne saTO n^thod as plain condensed milk. 

V 

la) Thjs prcKtuct Requires more careful handling Insofar as tesnpera^^ures 
ind the prevention of contamination are concerned than other condense<^ milks. 
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u ^'^^ heat in the hot m\\ and evaoorator Is avaldfe« «h t-hA rha..**-*.-.. 

and flavor of the product wni be preserved as mych as possible! " character 

•homogenized. ^""^ ^'"'^"''^ ^ ^"^^^ ^" ^ ^ i'een 

for 1? seconds) anfboltl^! Vr '""""^^O « a Mgh tanwrature (175' F' 

(a) Sardiness, whfch niay result frtm excessive evaporation, 

,c Rancid, unclean, putrid, ami cheesy conditions, which are encountered 

sourness. These coftdltlons may t4 caused by the InabimroncldT 
thlf pJSIucT '° "^'^ "'""^ holding tenperatXres CbSloi^^ f/flt 

.n,.th 0. .ic^uss^ir,?^^^! s2aSftroTih%rp^dicS:i^^^^^^^ 

iniDortance to refrigerate it and keep It uncQntaminated/ utrosfS, 
c. Sweetened Condensed Milk: 

(1) Description. Sweetened condensed milk is whole or skim milk to which 
ugar has been added and fr«n which so«« water has been rLovS under a vac^u^ It U 
used primarily for Ice cream, pastries, and candies, and Is usually condens^io a 

^^y^ syrJpytla"uM o"f ?ts 

' ri^^^^^^ 

y.^"^" cJiKiiee ss follows: organoleptic odor, fl.vof, and physical ^ractsrl- 

■ l^ tl^Vc^el^ml Z f™"--'''" ^'""--i^. 7r S?i^ct"iicro"op1c|: 

the injection 'o) )7«'s!laJ;t""' '° ' ""^^"^"^ 

(b) Sugar and hot water (190" F.) are made Into a 65 percent syrup; 

(c) The syrup Is added to the hot milk. 

(d) The mixture is condensed at US*' F. to the desired proportion. 

. te«H«rature ll1bo2J'IJ»'?! "'^^'^ evaporated, it is routed to tanks where the , 

♦ t ^i-actose crystals are a<k!ed, and the product is agitated vi^re«s1y 
foml^lril! '° ^ -^"^ "'^^^ Urgfgranyies 
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goods are coolld J^bl^f^^ ^ '"^'"^ ^ ^' ^' ^^^^^ ^"to cans; bulk 

content. The^sL^1nSIlfirl^«?iJf condensed mflk de^nds upon Its sugar 

wtcroorlantsms! * '^''^"^ <t unavailable for use by the 

(3) Defects In this product are* 

(a) anttlness or graimness - a ccnmo- deficiency. 

v.} Manufacture. handHng, and damage - r,-^. cause defects In cans. 

ic) Microbial spoilage - a factor which be responsible for: 

1. Certain types of molds wnicft, i« turn, may cause "buttons" to form, 

2. Organisms which may ferment the supr and cause the can to swell. 

3. Organisms which may cause the product to thicken. 

4 Organisms and enzyrc activity wmch fnay cause off.fUvcrs. 
d. Evaporated Milk: ' . 

or sKim ^Jll??^ri^1n^rKf/'l^^' ' ^'^'^^^^ "^'^^ evaporating whole 
product Is usua W e?aJora!e^ tl a J.t^n^rfL: ^'F^^^m it witn heat. W 
charactarlnic caX if^s f^Jic^ c? "^"^^^^ packaged fn a 

(2} Production: 

r« m.U used'in this DraLt'*«'L^f J?'^/^'"'^' if fcHlons require tr.e 

requires that: tvaDorated Mtu Asso<,'1at1on. Generally, the coae 

U Raw milk be from tuberculQS1f.-fr€'e areas, 
proper conoitlons." ^"""^ "'^^ "'^'^'"^ standards, and handle milk u-der 

3 Off-the.bottom sediment tests be T^&e twice a month. 
4. Th« raw milk bactfirial count be under 3»0CO,OO0." 
(b) Processing Before Evaporation: 

n u .0 5. .elWefi. S"JJ='; Jt'?„™J.\1,ri^rri5tIr^:??.tnT 

2. Storage. Milk stored in a plant must be* copied to 50° F., or less. 

t 
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3. Standardization, Milk may be stanclardlzed in the raw milk 
storage tank or after evaporation. Often the product Is standardized to a desirable 
^it -S'Onfat ratio In the raw nlU. tan^;, tnen evaporated beyond the desirable prooor- 
tion. Water is then ^dded to the evaporated milk to obtain the proper ratio^ 

4^ Hot Well Treatr-ert: 

Heat. The lii^ is heatea to a temperature of aoout laS"" to 
r.taDi 1 liat^'on of the orotein evaporated ^llk Is iniportant because of the 
-:^-^*.u ^-^ea: to wnicn tne oroduct 1s subjected in the can, 

D^, Addition 0"' Salts. Stabilizer salts, such as llsodfu^i 
pnosD'Mt.^ :a].:'.r -Thloride, or scdlur^ citrate, may De added In part to t.ie evai^cr-'.^ec 
-i'"- :»:.r,^--:e tanK. Tfie s tai- ? * ^'e*" cannot e.^ieed 0.1 oercent in the fini :h^^;. 

Evaporatioru tvaporatlon takes place in the evaporator or 

u:uur: p.M^ ^or rla^^n condensed' tiI 1 K ; :^D:vjt 2.2 gallons of whole nilk a*-e reduced to 
■.jail on evi -orbited rllk/*- 

Hofmsgenlzatlon, The development of hofrogenlzation was a 
'-a:k^" .ter ^or^ard for the evaporated nilk Industry, Homogenlzatlon takes place after 
•?vav'-in :n and is important in prevertlng fat separation in the can. After hcxtiogenl- 
:.itijn, evdoorated milk is placed In storage tanks where some stabilizing salts may be 
M.Med, - si^nle the Tiilk is renoved frcHU the storage tank and tested to see If it 
:g'vc-''-'^ ; iiDcr. ucry requi renents . 

^Tiling Tin Cans* The characterlstlcscan for evaporated milk is 
3 ve'^t-^Dle can. Milk passes to a filling tnachine and is distributed to a 
:Le^' " \. M'nqers located around /le outside of the filling machine. If milk is 
lesslvr?]/ warTi at tne time of fining, it tends to foam excessively. Mi U is filled 
"^tc V-ts through snail valves .through the vent hole* Grooves around the valve 
th'- el ease of air from the can. 

Sealing Cans. After filling, the cans pass to the sealer where a 
sran jrc- 0^" iolder falls on the vent hole and seals the cans^ The solder should net 
' o^'.vn less t^an 30 percent tin; the remainder should De primarily lead, 

K If soldering Is not proper (that is, if the content of the lead 
e^t'^e-^ *cc -^.ct or too hidh), small pellets may fall Into the can. 

C. Cans which are not correctly soldered may be rwoved and sealed 

.3 Testing Cans for Dt^fects. After cans leave the sealer, they r^ay pass 
^.n-our.n ^pverai de^^^ces which test then ^or defects^ These testers are usually patented 

U Leak Detector, Detects iitrproperly sealed cans* Some leak 
vtecturs ^luw air into cans, Air inside a can causes it to swell and the can Is 
jtonafictiiy ^.^ected from the 1ine» 

2. Pellet Detector. Detects pellets inside of cans. Usually a 
can is D^jToed; if "cfie^e is a pellet in it, it bounces against the bottom. A highly 
se^si^lve '^^c'^opiione picks up the sound which the pellet rakes and ejects the can. 

3. Underweight Detectors. Detects partially filled cans by oassinq 
the^ cve^ 3 continuous scale; underweight cans are ejected. - 
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in) sterilization of Canned Evaporated Milk. The preservation of 
evaporated mlk In cans depends on sterilizing the product In the can by subjecting 
It to a heat treatment after filling and sealing, ^ ^ j ^ 

!• Batch-Type Sterilization. Cans are placed In a retort and heated 
. r "^I"^" ^«stroy an microorgamsms. This tecTHJerature is usually 
about 245' F. for about 15 minutes. - v^ucii/ 

. ^ , l' Ccntinuous-Type Sterilization. In this process, cms are conveyed 
tnrounh tne three sectic- of the sterilize- tne following sequence; 

i- ^Ans enter the preheater ana are neated to -20iT'' to 210'' F ■ 
They stay in tne Dreneater for about 10 minutes. 

^ , " t' -^'^l ^^^'^ -ass to tn^ zt-jnl'zer 5ec*:^ar wne»--? thpy ar? he 

l?!!;'""" ; - ^-ere-f.;.- iS^v.nutes. Ee-.s- ct rr^.e heat. 

defective. :ar,; ...icn 
are rot :>.ic.;cn. i^ rroR tnese cans is "cut ^^Cf ;-c ''eprocesseo. 

z. Cans then pass into the cocnnc section. Tneir temperature 
recce:; nzi.t 95 :o 98^ F. tans stav in thr. iect:on, for atcui 15 minutes. 

■l. Sterilization temperatures .'arv with individual plants, can 
sizeu. and tne oual , ty gf ine raw nil< that is recei .ed it tne plant. 

'^0 Alternate Method. This metnod is beccminq increasingly popular since 
a fresher flavor is Dttalned, and the body of the -tik is better, when it is used. The 
milk IS sterilized oefore filling. E^ulpnent -varies from plant to plant for the 
steri.uatTon process. Cans which nave been neat-sterilized (aoout 450' to 500=- f.) are 
filled with hot milk. TM sterilized lids close tne can in the ,saine way that lias close 
cans containing fruUs and vegetables. ■ ■ '-'ui.fc 

(j) ?'*ocessing After Sterilization: 

After ' -ilization, the cans are codea in accordance with ♦'ne 
date of production, passed through a rachine which autonatically labels then, and'ar» 
then cased. * , . ^ 

2. Cases may be stored upside down in the warehouse; ^hen thev 
are snipped, they may oe turned rightside up. The initial turning increases the' life 
Qf a, product. Ideal, long-storage temperatures are temperatures .vhich are oelow 50° r 
and above freezlng. 

i3) Def-'Cts Found m Evaporated* Mi ik. Defects in evaporated miU nay oe 
caused by improper manufacturing procedures or '.eat-resistant microorganisms. High 
•itorage temperatures and humidity increase the devtlapment of defects. 

,a)' Spoilage Caused by Heat-Resistant Organisms: 

j_. Coagulation, Various orgams-^s cause coagulation of -lilk; 
coaqj.jted -nilK o^ten ras abnormal flavor and odor, 

2_. las Forfr^tion. Spore-forf^i nc jnaerobes are among the important 
jas-prcducing groups of organisms found in avaporatea niU. They may cause a "bulging" 
in cans; this condition Is usually accompanied by coioulaticn and objectionable odors. 



jj^^^g^ i« Bitterness, .ertain microorganisms may make evaporated miU 

(b) Defects Caused by Other ^icters: 

^^.^ , . , !• .bulging Cans, Chenlcal action may cause cans to bulge. Milk 
act^ on Tfital tc combme with iron and release hyd-ogen. This is 1-kely occur onlv 
dunnq long periods cf storage. FiTlim ^ can w1 tn very cold ^.ilk r^v cau'se ft to 
nui:^e at ordinary te^oeratures. 

2. Fat Separation, ::"Droper homoqenuation or 5tdndardi^*no a^Z°r 
ronoqen-attcn r^y cause fat separatp^. This defect usuaUy occurs aftar lono periods 
^IfT-. ^^cessive heat treatrent - a ^ot .veil -ay also cause fat seoaration. -,e 
Signer .he ve-De-atur- -.n a warehouse, :ne greater the opoortunitv ^o- fat separa'<-i 
in cans of evaporattici mlk which are stored there. 

3_. Salt PreciDltation. This defect may occur wnen cases are sto-^^d 
tec ]onq w.thout being turned. Calcium phosohate, appearing as crystalline or grittv 
^^eposi.s. IS deposited on the sides of the cans m these cases. If these defects are 
osind in procurertent tnsDections, rejection of the a^^fected itens is -ecomended; if 
tney are found in Government-owned oroducts, these products will not be condefnr.ed oiit 
rti I i be '-econnended ""or cooking purposes. ' 

£. ^--otein PreciDltation. While storage for an excessive period nay 
_ause this conaiticn, it is most often caused by Improper stabilization of the protein 
•n tne not ""rotein precipitar.ign usually occurs as a sludce in the botton of a 

vi'-., . it :s round aunng a procurement inspection, rejection of the affected items 
-v^commendM. Tf this defect. Is found In Governfnent owned product?,- these produces 
not be condemned, ^ut ;i recormendation will be made that they bemused in cooking. 

5. Evaporated nilk fr-eezes at a temperature of apout 25° ^. When 
ice c-vstais are ^ci-ed, tney brea^ the e;.uis'on and may cause cans of evaporated milk 
tc rupture. 



SECTION I 



MAflUFACTURE OF DRY MILK PRODUCTS 

Dry milks (powdered milks) are dairy products from which most inoisture has be«n 
removed; their r^oisture content Is usually less 'than 2.5 percent, as compared with 87 
percent water in fresh whole milk. 'Jonfat dry milk is nade by removing fat and water 
from mlTk; It retains the lactose, milk products, and lilk ;iiinerals In a rehtive 
proportion to that of tne fresh whole milk. Every form of fluid milk product can be 
converted Into powder forms which are avallaPle on the conmercial market. The use of 
nonfat dry milk in baking and in producing other 1te<ns for hisnan consumption has 
created a market f6r a product that wa§ formerly fed to animals. Dry milk products 
are particularly useful in overseas areas where no fresh ,i;ilk is available. Milk 
constituents can be conserved mre easily since their weight Is greatly reduced when 
dried, and the keeping quality Is increased. 

Manufacturing Dry Milk: 

a. Quality of Raw M1lk. Raw milk must be sweet and fresh in order to produce a 
guaHty, finished product after pasteurizing, condensing, and drying. Sed-fment and 
bacterial refjulrements for the quality of the raw ail Ik supply from* individual producers 
are set forth in. the applicable specification, and in the Amemcan Dry Milk Institute 
publication, ^anit&ry Quality Standard Code for the Dry Milk Industry', Bulletin 915, 
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G. Processing Before Drying. Rah •^ilk which Is not imned lately processed is 
comeye4 to sanftary storage tanks. If it is to be held more than 2 hoars t>efore- It 
is processed, it must be cooled to 45^ r. or less. The milk should be clarified, if 
necessary, then heated, separated (this Is necessary when making nonfat dry milk), 
standardized, pasteurised, and homogenUed before It Is dried, Homogenizatfon is 
necessary in oroe^ to insure that the milkfat Is distributed uniformly. The creafn mav 
be nomogemzeo separately, or the -fhole milk may be homogenized. It is customary to " 
preheat the milk to nigh tejnperatures for short periods before it is dried. The 
tanperatures and tne times that are involved niust not cause cooi<ed flavors in the 
product. Preheating produces sulfhydryls which not only prolong the keeping quality 
of the product but act is antioAiaants which help to prevent oxidative rancidity. 

c. Drying Process. Immediately before drying, the milk passes through a tubular- 
type heater ,.nere it is oreheated and transmitted D> a pump to the dryer. In a spray- 
uryi rg system, the purnp is necessary tc provide the niqh oressure *Mh1cn is needed to 
dtcni:e the milk as It anters the aryer; honioneni,'--s are cwnmonly used for this 
.urrcsf. The s^ra,-, "^llrr, and i ns lanti 2ed-ty:)e ^vstem are in us« now: 



Si-ri v-'ype Systems: Spfdy-tyse systems use d c-ua of Cyclone drv^rs, 



9ox-Type Spray Dryers. These dryers vary in si^e. Eacr, is shaped 
iiKo a bcx or rDc-m, and operates as follows: 

J_. Preheated mUk from the high-pr.-risure pump enters tr>roi;qn nozzles 
'ntc a strean of heated air. ^ i ^ v^^^i-^ 

, . enters from the outside trrougn filters by means of intake 

*j'-s. .t 15 passed o^er radiators which heat it to about 300" F., before it enters 
the drying chambers. 

3. As i t comes, in contact wUh th» hot air, t sprav of preheated 
'■!U dries and- the powoer faHs to the floor, ^ - r 

£, A jraq remover, powder frc-rn t^*^ floor, Auqer conveyors carr«v 
powder to tne sifter or filler. " ' 

5. Hot air fron tne jryim cnart-er exhausted through canvas taqs 
and then through f- iters to tneooutside. 

;o. vyc ione-Ty-pe Spray uryer%. 'i\e cydone-type dryer shaped H(^e a 
iarge funnel o^- :cne and may De 35 to 50 feet mqn. Milk flows through it in the 
tol lowing manner: 

A 

I. 'ne neatea —rik fat about 1-;S'^ to 200^ sprayec tir^to the 

tOD of/.he Jryirq :-ant>er ^nere It contacts a current of filtered hot a1r iibout 300^' 
to -^00' ' , ; , 

^^e 3ir Current instantly ^r^-^ the atomized milk and the powder 
-3;*s tne Dcttcr cf tne cna^Der. ^he powder i? -ereved v^a a star valve, wmle tne 
31 r Ts evicuated f^on tne top of tne ■jryin*^ cnaf^De^, 

3. "te DOwder parses ^'^^r. -a^^'i Jrv^nc: tov^er info tne oowde--- ' 
j'^' ^c^r-d^3tcr ^nere additional d'<r^ ^e'^ved. 

4. Powder coliect^^c -^t the bctt.^ t^-e separator 1^ cirawn off 
.r-ri -i -roc^'-'i^r Diower systefti blows ^t -nto tne powa-^^ co' Sector, ' ' 

. he rer.a ining air i ^ t<;<j ^rgm tne powder and exhausted 

H^n-^le !:ne DCi^er s ranoved it tne CKDtton ^nto d :^ifter. 
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-:: -ir-.ype .^.^-.ten:. •■■'er-:>pe iy^te.ns are identified as atnospneric 
"Oii>^r ur^^- s vacuum f^oHer ar---^ ?. 

.i: At.-osDf^eric PqI 1e»- -dryer consists of one or two rotating steam- 
•••Kited ::rur.s. "^ai i/stens use two :enter-rotatiiig drums. The flow of milk is as 

\ ae^'orp It v: to tne drums* 'ii^U Is nomallv Drecondensed 

.e*nre .:^'^c, and ^.eat^o ^^out 150"* to 185^ F, 

"^^ ""^ ir'^rs; neat fn^ide the drurs C;^uses 't 

— - vH t;^e sjr^>:.^-^ u*" the druns. 

2* "ni$ fi:ii L-^; .^'Ip^i ^3 ."c^^aped o^f wUn Knifes, wnuh are 

^o->tOi: ^rout •---d^'^-irthi^ 0^ a t.-^ '-on th^ -o'-t v^here tne ^nlk Is fed onto the 

£. ''ne fi::" r;^' :-^:z ^r.^ ^'ali^ Into a trougn containing an auger 
.,ijt;vev^" ^n::^ rrea<3 't ^nto larce pieces and fren conveys these pieces to a g^^lr.der 

5. "'cwcer is inredU^te]/ f^:']e:i into bulk containers, 

Vacuvjn -:o i 1 er--v3ryer Process. Cniy a few of these types of vacuum 
e*--'^*vvers .^^"e ^ste. "ney a^e nnilar -^'n Jes^gn to atTicspnerIc roUer-dryers, 
■c-^eve'^, r-^cc-rv G ; f'c ^ core uncc^' i v^aci^ur;. In -^ac jum-type roUer-drying a muci^ o^r 
*.t- •T'^'^at.^'^e - iSuaT:/ ^Dout 212'" ^. - cin te used. 

' r-^-; i-.t ' :ea jryinq P^o-^^^s* Ipstant^zed dried :ti}U: is produced in this 

■^la^ner - 

a; ^^cn-C'.a^ ity^ ^u^-'iy-or' ed ::cwde*" enters the Instantuer or 3cgr»^ 
^atc^ wnere -^Ifi^ed ^nto i th-^n strean of -"o^st atmosphere. As this strean'of 

pcw:ier jescencr., the surface each oart'c^e K :iiqhtly .^*;Gtened to attain a 
"■ov>t'jrp content about 4 percent. 

c; As the rno^stened aowder ^'ailj. U passes thrcuon a mildly heated 
a^r strear ^he^^e the turbulent acticn nf the air tumbles tne particles into clusters. 

"f^^'^e c'uster^nq cr :":ufrDinf] -^c tsk-^nc :;:2ce, -^oi-iture is b^inq ^en^^oved from the 
"J f^"' ^ -i c e cf Dart'^cies. 

:j. -ackaqinq. Si-.ce c^ted -rl ] i- products ^-a.^e the undesirable cnaracteristlc of 
Ksc-rt^'^q -^o^'sture frc^, t^e surrounding stncspner^-, tney r^ust t-^ crotectec from 
■'<)ictjre wn^iP they are Dr-*ng ;:ac:^-.a'ced -i^c ^:tcred. -.^j^^- co^ta-iers, such as varrels, 
rlr'ir-, 'arge t^aqs, a^d con^^: ^rer^^.^' :^ j^ed ^c^ rackaq^inq, Hi]K may 
i'-:o :e cacF.aged !n cans •■<r Lc^tes, 

Dr-.ed >^hole Mi!k. ::rit}d ^hole -nilk. jsudlly "gassed^* a^ter fining Into 
_onta:ners. contains about *b percent ^at. Sa^sinq keeps a tallowy flavor frcm 
deveiQpinq. ;Ihls^type r ^ .^^ ur -esults when ^at is reduced by the available oxygen 
'n the crcduct.;. T^ass^r j _ '''iprgves the keet'-'^ ^udlity the omduct* It is 
Der'To^n^^ w. two stages 

^^-^ s^ace draws a vacuum on th^ product afte*^ the pc^wd^ Is 

Traced -n *:^e conta^ne*", ' .'^ ^ dn*^** t^rouo^ a '/a We i^ the toe a s^'o^'^ge drii?^. 
r,^ Dac.-aced -^-n toe ae. ^c., ■ .ntamer. cy the vacuur.i Demq ura^n oe^ore f^n^l 

:ea 1 'nq. 



seals tne conlainer!'^ '^"""^ ^'ssipates the vacuum ^ith nitrogen and fnr^diately 

W fat ^a!I?"^*5.°'''^K"Ui,'i ^""^"^^ ^5 seldom gassed, since it has a very 
f 1 h ^^^^^"^ directly into the delivery or storage conjiner 

■barrel, polyethylene bag. can. or dox) and sealed. container 

protein denaturalization at tnis point in the orcc-ss. ^ ^ 

_M , . jvi...n J.,,, ,f.-rjj.o- - It ;i rrom tr-o irvn,: rn.mbt>r 



/'J'" a cerdenc, to Jimlnish with aop -e 

'•2tiine:j D>- s:w Storage temoerdtura ino low.-on^. content. 

^ '".f:^ -^'^"y or-f~fi3..ors m dry ^11 ks .vill not aevelnp 

J - ''"^'^ '^'^ ^^''^^ ^^-'^e manufactured. T^ece re'^o- 

•^'^aDle orf-riavors are associated .vUn dry -nis: 

^1;^ Butyr^c^ancidity. Excess r.cistur^? or action of -ne enz-me iioase — 
y...e Dutyric rancidUy. To insure that this rancidity does not devel^' ^.e owder 

:-""4Lr"roler'"tnrr'r\%%''" '''' te™r^%; ^iHf ^ 

.^e; t "^^^ ^T^T^^ ^'''l^l' ' performed as a continuous 

:o Lie drUr! Processed so that it flows directly ^Vom the concentrating ,ar 

4 4'- ^^^J^**^ Ha. nr. -his defect mrectlv reidteu to tne amount ..vapn 

n'a';:-n?t'' I' '''' ''''''' ^-^^"^ tha? 1 s ^sed . ? ce 

r^^' inoortant to .eep the oxygen content ' ,s 

..r._.<.aDle. and tne catalytic trace metals icopper and iron! to'an extreme -^v.-.-n. 

flavor. Sulfur oyipounds cal'eo iuifhydryls cause th-s ■-'^rd-'nr 
.hese sulfhyaryls are ca.sed Oy tne neat breakdown of wney proteins and '4 "cfobCie 
-lenorane proteins *hen the -^nk H ^eateo ^n thP ^actJ^ ^' 9 oouSe 

3no oatnogenic oactena. ' ° 

••• -3se^'n ^itVfl^h'^'n ^'^r«''^^ "moisture oel ieved to be responsible ^cr an 

- ease .n stale off-fUvor. A ;r,oisture content o-' lore tnan :.5 oer-ent .-ausec i 
n^qn oercentaqe of tne stale flavor in dry milk. i^er -eriL .djse. i 

[z] ^-owdered ^lavor. The e/act cause of rhdUiness or ]ac> of *^rf^s^" ^lavc- 
;a_.n.:nown. So.-ne investigators feel that it -nay oe itsociated ,vitn tne ccnoiHon of 
'■^t 1" -i;1k oerore it IS processed. ' " 

.. .. 'tlf?^':^'^ Havor. *h-s flavor, ^-.au.eu oy a reaction oetween tne a- no 

- .,i.v 2nd lac.ose, uar^ens tne oroduct. ;t ;an :e :cntrol'ed -^v Feeoinu 

o .t^re content te.ow :.:> oercent, dnd nalntaini'-o -tcrace 'emrera^ur^s oeL-w ' - 



the 
the 



tJ.Tf. ll^"^ '^. ?I ^'^^"^^'^ ^^^^ reconstitute most readily if 

powder u at 3oout the same tenperature at wfitch it was dried (about 130" p ) ' If 
oroduct 15 to be used at once, ..acer at about ^O"^ ^ may be satisfactory it -u** 
De remembered. _ however, that reconstituted niU is as good i mdium fo? the growth 

beiow 5o' F °' "'^^ sanitary quality and stored at temperatures 

rP*rLrJ;^r^1c'^^i^r'/r'"''i* ^"'^cons touted . . nela ove^niqnt in thP 

re.riqeratar. is Sebeved to produce .3 nor« acceptable flavor *han --i-k ,nicn is 
Reconstituted -.itnout c^Urg. Th. ,y,.,,, consumer does nc-/e s,1y r.f.lti-l 
J ference m procerly reconstitute J -^1 .-d -r-esn ^iU^. product As ^"s -e^'j.'. 
w!tn other oerlsnab p food ^^ec^*; •> • -.r..* -»e >^-«^ .3, s ^, . e jse 

.^„„^__._.^ ; --ens, ... , ..ro......,s ^et.^m the^r qualities best at low 

.s.-Dera.ures. High te^^peraturss s'.crten tne ch«!' n Qf -r«ce n,-^..^.-- r^^.,.o 
tneir acceptability, -.-se reduce 

Develooed During stcraqe. Defects developed durlna storaqe 'ay 

-3--in '"^ r.nddity. P^oduc.s .ith these ^efects'^ay '^.'-^se- 

.3 e.y baking 1^ the end oroduct . rot .adversely affected 



'!/^f^UF;cTURE A.ND iriSPECTION OF 3UTTEP 

'^'f ^f""^ ''^ ''^^^ '^^O'e zonsu^d throughout the vear, but ^ne 

" .°K rr J^'^ produced varies wi*i the seasons. Much of the' cream used 
T4ne butt:-r :s obtained m the scr-rq r,nd s.nr.er when H. >;roduction is hich 

Requirements for Manufacture of Sutter: 

a. Quality of Cream. The quality of ■:;utter carnct be better t.-an ►he quali-y o*" 

r.e cream from whirh if *s ^adp -r-aar^ ..coh »^ , > « - .n ^ufll .jr u 

11,-11 i„ ,i .i£5Ufcf, ,.,t. ..-^eap used to la^-^ butter cO'-e *^ro-^ ,'arip':i 



sources. 



;1) ^he highest ouality butter ^'adp fro- crpan wh-h i^ sn^^'-itpd 
surcius .>ade A ^nole .ullr. at the pijnt, " ^' ' 

u.u.M:'.r"n'" ""'^ ?! seoantei on t^. fa^.-.. but cream separated in this wav 
'Sa^ ^fn'"'^^^ than cre.^ separated -n , ni.,nt. The reasons -or this ' 

are .fiat ream wfifch is separated on the ^ar- ,s hardier f^re, there is 3 Icnaer period 
between tfie ti-^ it is separated and ^.he t^ ■ it ii- Dast-jr^z^d I'^d 4As Uct 
adequate cjoling facilities. ' 

1.3' The c-.=!]ity of gathered c-.^r .3 ^.f-.A-^cdrated c-^^am wn-;,-^ m-^-d uc 
y ,3 ..^ear-ery truck on a regular-route rasis.; decerds uocn the ancunt of rara [he 
ar-n^r .Tves it and upon the regulant. .itn whicr :t is kicked up, ' ^ 

, . J'^^ Oirect-shipper cream, which is also fa rn-sepa rated by the fanner is 
n ained until a sufficient awunt Is obtained to justify the exoense of transportino 
- .nis is usually the poorest quality creaf- that used hutter manufacture. 

2. Processing Procedures. Creaffl may be received at a nanufacturino plant as whnle 
ureani or in milk which must be separated Into cream and skim milk. "When cream or 
milk is received at a plant, it H weighed and a sample is drawn for butterfat and 
DjcteriQlogtcal testing. All Illegal cream 1$ eliminated during grading and the cr^an 

l^J. I ^^'^I^'* 5"'^^' ^^'^^'^^^ Qualities. After the crelm or nllk has 

been renoved fron the cans, the cans oass to a can washer for cleaning and the clean 
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.^31 h ac duy Is neutraHzed. Sutter 

neutral ued ?r^am SS??a! zed crelm .hnufd ^'TJ ^" 1^°^^^^ ^^^^^^ «han 

some consnon aUal es used fo?1eSJraH^??lf ^'.^ '^^f'-^^ 2^ '^^^ ^ percent, 
calcium hy<iroxfde. calc?^ o^lS^ bicar&cnate, so<11iffli cariKjnate. 

keeping quail of bv nr^J m '^^ "'"'^ r-anci.jlty in butter, and to Increase the 

rasteur-er's aescrifce*- •.revt-c'-, , -l . ■ ' " ^/oes of vat 

*o -re.- 't ^- ..^r : ret .-.ater or steam is passed 

cutter. Otner accep^;r^;er4s o ' a1 eur^- .r'^^" r' ' ^ '^i^^' churn-into 
hign-temperat.re pa teuri^at^on Lt^t; 1.^ , f ! Pf ^euruatlon and ultra- 

'nan the other cne --n^^ C^i ^etncJ is apparently becoming more popular 

cutter. For th s andlth^r ^eason^ tnt ' r'^*^^'^^ ^-^ desirable in nigh-qualUv 
,e;.^-,.o tne i^iv n!c.f • '"^'^^^"^^^ pastaunzation seldom occurs. To 

;rcar as'soSn !s^- l^^h^n^Lcf ^ Pfiosphatase test should be made on tne 

until it is ready for rn.jrninn fifhl^ . !! ^^'^l^'^- P^^-ed in storage tanks 

requirement necessar! f; n^Iw ' '^"'^'"^ ^ specification 

.flutter jAa^f^produ 7 eaT s^^^^^S^r^SJlfL'^^^!^ ^-'^-j^ ^ne ouaH.y 
zrciw.s in order to orodurp lit^ nLi^^- ^* ? reasons: to group like aualUv 

.men .^v LnLiS foretqT.^ eria^f 'surh^^^^^^^^ 1° '''f'''' undesirable (illegal) cream 
tne far^r should be paiS L u Liri th k detennine how ^uch 

situia ce paio ifie is paid on the basis of the Quality of the cream). 

taste ,s'not oroSuced ^^P^Jf 9 ^^S^'f ^ ? ^' ty crea.n .i n insure that butter with a flat 
ne t^rl ?"olv^d in . U r!nl ' delicate operation since the amount of culture and 
tne tarte^^rbe ad5^ 'o ;L ripemng. m some operations, 

Dut the c^ea^in a Itt t2 iL^"^'* "^^^^ ^^^^'^^ '^^ usual procedure is to 

I^^nier ' '° ' temperature of 46^ to 48'- F. tne su^er, ana 54 tole p! in tn^ 

v2; Numerous styles of churns are used to -ake tu^te^- "hurn<; Ar^ ri^cc^^-- 
..cording to tne .^teriaU used in their construction ..^ta w^Sdr ^c'Lh no ^ 
- r Jf^nf '^"be snape). or accordinc to ?he^'r Tr?erio s?'ucturf 

.r example, no-rol J churns wnich nave no central Cutter worKers) ^^'^^^"^^ 
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. :3) The DurDose of churninc to convert the fat-ln-skim milk emulsion to a 

''Jt'buFirt^^ fil'iV''''; '^^^^^^^"^ ^^^^-^ ^^'•^ ^nto larger fat 

ilcbuies and finally into larqe Ras<;e-. -f butter, -fiurnlng usually Veauires 30 4=. 

Z'i^L ?! '''Jt?^ ''""^^'^ CDnce."1ng the way in whlch^hul^ning take p ace. th^ 
;el n^d P^of co^n: Assuming the proper tetnperlture has been 

rea.ned, the action of cnurnlng is the agitation of the cream that causes the fat 
qlobules to strike one another and .dHere. ^s the agitation continues, the fat qlofcul 
l^r^.irr: ^1 ^^^^er .nd the skv- Mlk {natural buttermilk) is oradually cgt fJe« 
r h''h ^Tf: :'---Diete1y separated. The breati point Is the " 

Dvint u wnuh the butterfat is sesa-^ted from the buft«r-^i1k. Mhen the L-une- has 
^■..r^ed mside the churn, the buttam'- u -^emoved. 

(4; After tne Duttemil'-' is -•-oved, the butter in the churn is washed to 
TT^; butter-nu- - ..here to tne butterfat, to ccn rof t^ boo, 

j.....^c^.v.u- tre ..tte^ ta -n-:, and to Ce*. control tne comDositicn of t4 

•,5; ;;eoending upcn tne seas-^r. of the yea^' and the source of the milk ^he 
CO. or z butte^ vaHes from yellowi >.-:..nlte to deeo yellow. In the winter months, 
■^^X:Lre^-'p^;I'Jl%^^^:''°'°n'^ -^"'"'t °^ ^ deficiency In the food of the pigment 
■4l Irrr^t'nH ' ^JV^"^^ f 'C^)' ^dor of butter i" also Influenced bv 

^.iU. secreted Ly different breeds cf cattle. To maintain a constant cclur in butte^-" 
Jirouqhout Cf^e.year, a certified color may be added to satisfy ma. Ket demand. The 
'.-^fiunt added wi,l vary w;th the geographic area. In warm climates where the intake 
- sa.c IS niqner, salt is added to butter just before it is worked. Sweet butter is 
s'utter that does not have salt idded to it; sweet cream butter is md^ ^-op sweet 



-•^ter the butter has been washed, it is worked in orde»' to produce a more 
■^-pac. nass of butte-fat, to distribute evenly the salt and butter coloring that may 
' »ve been aadeo. and :o expel excess buttermilk and water. Working may be done by the 
j.tion of rods or baff-es which Dick the butter yp and drop it to the bonoS of *he 
.nurn, the tiirie of working, synthetic fUvors such as diacetyl, acetv^netnvcarbiro^ 
-.r starter distillate, -nay be added tn the butter to inprove Hs flavor ' nv^r^erk^n- 
-utter -akes 't sticky or gumny; underworking it causes it to have a l^a^y^b^'V ' " ' 



i-') After the butter has been worked, a sanple may be taken for a rao^d 
r:utterfat analysis. If the butterfat i^ under 80 oercent, *^urther worMrq t^ remove 
•^^cre loisture will be necessary; If the butterfat is nore than 80 percent! wa^-er 
Should De added ind the butter fu-t^er worked to lower this oercentcge. Overrun in 
outter IS the di*^ference between the anount of butterfat -n the cream that i- used to 
.:'ake t and tne arnount of the finished oroduct. 

(3) When tne butter has been worked sufficiently, n H '-emoved *rcm cnurn 
-anuaPy and dumped into a tray or car'. Plant enpicvees who remove It manually mus* 
wear head coverings and be clean jnd in mod health no their hands, mouths or c^-'^^iri 
do not contaminate it. Sutter I5 u^uaily placed in Dvlk containers ( f iber'boxes ' or" 
wooae boxes) and out in storage at 40 F, or less, 30 it will narden before H is 
unnted. The churn is cleaned and sanitized after the butter has been taken from It. 

(9) Butter may be printed in the plant in wmch it is churned or it may be 
shipoed to another plant to be printed. Sefore butter is printed, it is usually 
ff^^nlss^ ^° P'^oPe'"'/ to insure it has the necessary degree of 

intn hlirJl ^IVi^ ^"^^^i; I' "^"^ ^""o^ container and the bulk blocks are cut 

^he hutJpr ff ll' ^f"^^: 9° ^'^PP®^ 0^ printing machine. In the printer, 

be printed n IZlltlT.tT^" 'r^?'"'^ ^""^ ^^P^ P^"ts. Butter may 

oe printed in several tynes or styles such as 1-pound prints, 1/4 pound prints, and 
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mster containers and is usually stored ^^^Ic .!^^?!!: JV^ P^*^^ 

not ^ stor^ Witt, 8tro^15Silf4 Smrf^l s'lrlS^^^^ 'T^hJV*''' 

sfioutd t» stomt-#t 35« P. and froztn butter It Q' trn^p fJl 1^*^ 

nave a clean smell and be free from n J^L^Lf ^4 2 ^' storage a-ea should 

.gainst dust, insec?^ Hgn'rJul^e?:ISt?d!''"' '""'^ ^^"^^ 

^tte??s^""^ T.l'Z "9. Sutter. The continuous mthod of processing 

ouiier is a na« system of manufacturing. The manufacturing steps ^re as^follov^s: 

wnereNt'^f^^elt'eo'^^^ouTl^^J'^ln'' '^'^'^ '''"""^^ «^ ^^itatlng heater 

crea,. to .\To^ con^U^on^icn'a.L fn^ If^"?-''''^'' ^" '^'^ ^^^^^'^ ^^^"^^ 
concentrates tne1rel."'tc ISo^Ele ?ol2 perc^nt'luU^rfa?.'''"''^ '''''''' '''''''''' 

13. Tne :.jt:erfat ccncentrate. an qnit'-nn i .... 

•inj pumped to standardising tr. ' ' ^"''"^ '^0^ t<> ^'5^ F. 



The butterfat is then tested and the desire^ .mount*; w^^pr 
-^fien necessary - neutrallzer are ni*P-i mt^ ^ ■ /"^f ^"^^ water, ^alt, and - 

added at this'point. ^ P^o-J.ct. Color a.nd flavoring may be 

aporo;iJjllftL'%1^'nHncfo1.' t'h'f? ^^^^^s throuqh , cniller which operates on 
Pr.nc1p1e 1s^ch?n rng^L^^SSl^l-^^^^-- ^^^^ 

.orKe'o aId^.1?J^:l^f;1'LltliJous"bi?rfoT?n.'r?r J° ^ ^^^^^^^^^^ - 
wrapping, and cartoning. ""^"^"^^^-^^^ *^ ^^^^ ^or bulk packaging or for printing. 



.ors in Lutter since 



4 Microbiology of Butter. Microorganisms are i^por'an- ^ 
tal organisms as ^if^fL cfit J^^hf c.f I"^ ^^21'^^' Pathogens, nut other detrimen- 

2;uai?J'1^tes°^^^'plc1^o^'■rJ„1^^^^^^^ contract, which 

butter sDeciffr,ffnnr„rr'r and other contractual documents, includfJq -ne 

and other contractual problenrmust 'rhlndled ;hy,,,,^r»JI ' "J^ rejections, 
'.sum, the contract. "s^M^erioca? c IlJJalt nn"T, / L 



--ct?-?J,cers a^^ 

a. ^SoeclflcatlDn l^equl reinen ts. 
or In the Idc 
requlranents. 



to specification reqi?r^nL ^i?'' ''''' ^^^redients of butter nust confon. 
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{]) The product Is Inspected for proper packaging and packing in accordance 
H\th the specification and other applicable docwents. At this tin^ the Individual- 
print weights are determined^ and the -narking and labeling will meet specification and 
other applicable requlranents. 

(2) As required by the specif icat1on» san^ples are submitted to the laboratory 
^or buttertat testing. For cur'^ent '^e'::utrefnents and procedures used In the laboratory 
sanpHnq of butter, the ^nscector re^>«-$ to the 'specification and the OPSC Subsistence 
[M^VQCl'on Manual . 

6. Gr^^ji^g of Su::er, ^Itncugh n^^ :^^s outter r%3y be defined m the specification, 
the/ are Dased on descriptions in i - -DA document, US. Standards for Grades of Butter, 
Tr.e grades are: 

U.S. Grade or 93 score 

..,S, Gr^de A c-r 92 score 

.'.S. urade B or 90 score 

.S, Gr:iC3 V' 39 score. 

The mlitary se^^vices Duy all of these grades except the last one. 

Gr.^ding Factors* Butter is graded on the basis of flavor, body, color, and 
S5l% Its ?rade Is detertnlned by first classifying the flavor characteristics of the 
Dody, c'j^or, and salt. When two or r^re flavors are Involved, the flavor classiflca- 
-.icn -^ust be on the basis of the flavor that carries the lowest rating, 

D. SteDS "in Deter'^lning Grades: 

;i: Ths flavor characteristic is Identified with Us relative Intensity in 
:^t)]e 1 of tne L,S. Standards for Gr.vjes of Butter; and the butter is given a flavor 
:naracteristic , such as AA or A. 

(2) The workmanship characteristics of body, coVor, and salt and their 
corresponding disratings are determined in table II of the U^S, Standards for Grading 
Sutter. 

;:* TaDle 11! of U.S. Stanjaris for Grades of Butter establishes the U,S, 
qr.ide in accordance with the flavor classification, subject to the total d1srat1n<js 
♦"or body, color, and salt* 

it} An e.-amDle of the above procedure U as follows: A sample of butter has 
3 sHa^t-feed flavor and a slight-storage flavor. It must be given a tentative flavor 
classification of A since slight storage Is lower (A) than slight feed (AA). The 
sample has a sb'ght-leakv body and sH^ht-wavy color* Since each of these defects 
has 3 disrating of 1/2 point, ? total of 1 disrating point must be charged against the 
product. The Inspector then goes to table III of the U,S. Standards for Grades of 
Butter and coordinates the flavor classification of A with the 1 disrating point and 
arrives at the U.S. Grade S or 90 score, 

c. Organoleptic Tests. The s^n^es of stoII, taste, sight, and sound may be used 
in grading butter, 

(1) Sound is used to detect leaky butter which sloshes when the plug Is 
refTOved from a butter sample. Aside ^rm its use for this purpose, sound is used less 
than tne other senses to grade butter, 

(2) Siqnt is used to detenrilne the color of the butter and any observaol-^ 
•jefects whicn it '^'^y r^ave. 
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(3) 

must 
cold 
cannot 



irta%J1o'S^L^r?J*l.rrL^7?^l^"^f«"5^"^0" -e^ to grade 



taste can tie detected cnieflv orthe tiHf fhll:^ ^° properly. A salty or sweet 
tne tongue, and a bUter K„?he'Ja^2 of^'^Se! ''''' ^^'^'^ 
Criteria for Grading. Certain criteria are required for proper grading 

in any 4m t>efoJrne''esu%2J?ar 'Jf ^L"?^ Mghly-seasoned food or use tobacco 

he has eaten fSeai nfw l^^ea^ "clean c?o If J""^' '''' ^ hours after 

qr^cim. "e wi 1 1 wear clean clothes, t>e alert, and concentrate only on the 

'■••1- r- ^tl ''^ "'^^'^^ leading Is done -.^st be^ weMl'i-^hted we^^ v^nfl^r^w 

a , *i sdeouate space, anj f>e3 rVom distracti is '^^ntec, we i : -vent , Uted, 

-.0 i'-.J,'" J^fr^'f^ '^f -'^J^^ea ^"^^ ranae be-we-r 40^ and 

""'^r tner and a soatula are nAo-f^.^ --^ - , - »^c>\^K,n hu ana 

used, rne .mount of butter tirade and he f^^.u.^; w Jh wh,>' 'aa"S fJ^u '^'^J'" 
are ,.ve. m the specl^catlon and applicable documen1s%r .uUer ' '''''' 

wnnarawn/ Thf -'lerpiug'l? ^Jfn ' fOle given a naif turn. an. carefullv 
cutter ,s ^etemlned and a P Ice 0? butrlrl/^' '^"'-I f*^ "^^^ ^''^^ «^ ' 

-wuth so Us tastfa^ s3ircSL«eM.?1rl J'T^I ^''^''^ ^^"9 and Diaced In the 

the flavor characte??!t1 'and'Sdy ofor S a'lfJ?n^I^?n\ '"'^"^ 5^^'^"^' 
the rlug nas been e;<an1ned it 1^ ranU^f? ■ ? salt.J sratings are recorded. After 

over ...ifn the spatuU? ^he n slr^^t n"o Sed'bS'lnJo T\ 'l'''''' 
IS not exposed. The -rade of .fr J <c H i ^^^,^"to r^si.l^n so the butter 

araaes of Butter. " ^ ^"'^^"^ ^^^'^ detennlned fcy the U.S. Standards for 
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HANLlFACTURE AND INSPECTION OF CHEESE 
Cheese Is a dai'-v f 



It consists prtj^n'v oTcaset'Luerfa^'^nT."^^^'"^^ ^^-^^ 

oroad categories natural rhpfcpf^I.' ^o^sture, theese is classified into 

coagulating mfirand tSen e hm^na? no Jt'n^'L' ''^f'?' "'"'^ ^^^^^^ ^'^ bv 
washing the curd. Process c^esf c^ Mpli^"!^ '''^ ^'^'^^^^ drjinlng/and 
history of Cheese dates Lckth^JLJ .1 t ° one or more natural cheeses. Th| • 

Sl.Ie/n was':?deff uled""?!; h" .p^'^'Af^i JfiL^tfdl^f ^" 
cneesa spread throuahout the world I '^^^'^^^^0" developed, the use of 

cneeses. In 196o!lS!f oerce^ of Shf p^SSCc'^ T.llZtil'^ own characteristic 

- ^'s'lovernlnff ^ 'S^^'^^^'^^^ P-"^' o^^;SSe^::er^%r cid' r%1L%^^ 
..S. Sovernment fcuys great quantities of cheese for the a rr^ed forces! 

-^I''^'^rf;;°'' '"'^"'''^ ^o^'S ^^an 800 varieties of c- ^ese are li.f^d 

.r .ne bSuA Dubhcation, Cheese Varieties and Oescri^n.-^n^ Th?! ^' f ! 
-ore than 40C cneeses. Many of these cheeses ar^.Wilr%-n I ' ^""^^'^L^IS" describes 
lane, depending upon .here they ..fe oHgtnafi; Prod^cl^: ''''''''' 

wn.c^are^'Jo^'Je^lntS'^Lr^lollaL'o^ '^^^ ^^'^^^^^ °' 

These clJ.ications^Ve%^:^d^^^^ 

49 



JO*- 



ERIC ' N ' , ^ 



1 •i!'*!^^^!^* cfieeses contain little mclsture. they can be ksot 

a most irt3ef|ni.tely. These cheeses are usually made from ski^4 or partly IkSL 
i^ca^nl. ^""^^^^ woni^only used on salads, in soups, and with 

P»r^^n\.nl' /}^^^^\*J^^^^ Of very fiard cheeses, originates in Italy. It includes 
Pamigiano, Regglano, uodiqiano. Lc-Dardy, £miHano, Veneto. and 8ego22a. Par^^^n 

De'ar^ ' ?s'^rJ.-f ^^^'^'^^l ''^^^^ <^f After U is "^nufactured^and 

'n iri ^'^^cnano cheese, a very -ird cheese ^ay be made fron ewe's cr goat's m-i v 

I' '^'^^ ^-'''^ "^yall/ round, about 10 i^c^:s 

n dia-eter ^nd & inches thick, .n.^ .e^ans 15 to ZO pounds. The lethods of mar^uhct^. 
ing Ror.ano cheese and par-eean chee-,. zro siriUr. 'omano may be used" as a lab]^ 

bS'curIa 'or'a'Jear!^" '""^"^ ' '° "^^^^^^ ^'^ ^ cheese after it has 

-.rfr^.l^^l'^' '^f'-^ettes of natural cheese contain n-cre 'moisture than very' 

f.tlil I^^ f! ^»^«"/''esh or aft-er they nave been cured. Hard cheeses made 
.rqm unpasteurized ^ilk must be cured for at least 60 days at a tanperature of not lesi 
.nan . .. before they can be .-narketecf. "American" is a descriptive tern used in thr 
s.airy mdus.ry to denote such hard cheeses as Cheddar, colby, o^anular. and soaked curd. 

{!) Cheddar cheese, niade f^-om whole fresh milk, accounts for 75 percent of 

-^-S^dL'r "'^"^ ^" fl^'"^ Cheddaring. one step fn th^ manufacture 

. . heddar ch^se, is acccmohshed dv stacking curd up5n curd and allowing them to 
.-it together-. After the curd is ch^ddared. it is nil led, salted, ■ hooped, pressed'. 
:-^d ripened, ,.ured. for varying periods. The word 'Cheddar" also refers to a s>'aDe 

.r style of cneese weighing 70 to 78 Dounos. " 



Granular or stirrea cur-j cneeses are siailar to Cheddar cheese except th« 
curd m them is not netted or milted. The curd is cut. stirred, and heated (as in 
-neddar). and n then alternately -.tlrrod and drained. The curd is salted and 
c3ntinuous1y stirred until it fs of correct texture; it is then hooped and pressed as 
cr.eddar cheese is, r - 

U) Colby cheese is si^nilar to Cheddar and granular types of cheese but has 
i softer body and more open texture. iDlDy che«se and granular cheese are nade in 
luch the same way; however, cold wat?r is added to calby cheese to c-^ol the curd after 
Dart of the wney has been refnoved. 

(4) S«is. cheese, usually -ade in. "wheels^' 'about 36 inches in diameter, 6 
•nches thick, and -weight 135 to 210 pounds, is a hard cheese with characteristic aas 
'^oles or 'pyes.' Several types o-' :;rqan<s^s ^re used in tne starter; the propionic 
dcid-fcr^ing orgamsn ss responsible '"cr tne for-nstion of the characteristic gas 
noles. _ After the miU has been if.oculated **ith the starter, it is allowed to set in 
i kettie for about 30 minutes, "^r^e .seamy layer on too is then pushed back and mixed 
-1th the curd later The curd is cut, forked, cook*d. stirred, and dipped from the 
settle in a large doth. The kettles are usually constructed of copper because Swiss 
cneesanakers consider this ^tal necessary in the production of swIss ch<»ese. 
Lxce] lent SWISS cheese 'San be made in stainless steel kettles.' After curd fs removed 
from the kettle, it is hooped and pressed. Special tenperatur' s must be used durlno 
wne curing process to produce proper eye fornation. 

!^ Cheeses. Semisoft cheeses have higher moisture and a softer and more 
'^i;ift r2L±" T i'^l^^l' '^^^^ 'instinct flavors and odors associated with the 

nJl 1°^ ^t^®^^^^ ^ ■ ^P«"e<^ action of bacteria :n the 

surface, or by mold or bacteria inside then. 
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a. Brick Cheese. This U a seAlsoft cheese which --is ripened by bacteria. Its 
fTayor Is between cheiKlar flavor aiwl llmburqer flavor. The body of brick cheese, 
-softer than Cheddar, has an open texture with nus»roKS round and IrreauUr eyes. After 
tfte curd Is cooked, only a part of the wt^y is renoved. Nhen the curd fs as firm as - 
desired, the curd-wftey mixture is dipped from the vat. placed Into forms, and lightly 
pressed, .he foj^ are refnoved the next day and the cneeses are salted and cured, 
i^nster, iinburger, and roquefort cheeses are senhoft cheeses. 

^K- w funster Cheese. A samlsoft. whole milk cheese. The process of making 
this cheese Is similar to the orocass of making brick cheese. Munster cheese and brick 
cneese are similar, as finished products. ,) 

(2) Limfcurqer^ Cheese. A semisoft, surface-ripened cheese with a characteris- 
tic strong arena ana Havor. Whi!- ir ts Deing cured, yeasts first predominate on tne • 
surface; later, tne> are reolacej D,icter1a, 3revibacter1uii! linens, wnich oroduce a 
cr.aracterMUc --e-^ji sn-ye Hew r-irr^n'.. 



f-.o-ue^'oi-t Ci-^Hr.za. - -.-r.iioft. *.i.j-,'-/eir.c-J .;heesrf, is ripened hy ne 
3i-:ij-,^ If jU-e ncld nc-r,uero-'-ti ■ . True rocus-'ort is f^aae t'rcm e«e's rri 1 k in tne 
■_oqvie^ort area |n France. Slue craase, a rgquefcrt-type cheese, is made in the United 
i>tates from cow s nil Ik. A powder containing the ;nold spores is added to the curd as 
u IS placed into th* noops. Sixty or more holes are ouncliedjk5to each cheese to 
provide air chat will e-^able the uKsId to grow, . 

c. Soft^ Cheeses. SDft chuases ha'/e a v/erv '.i-m .noisture content compared to the 
-■tf.er natura. cheeses. The; ra> oe jonsuined fre^n or ripened. The keepinc quality ^.f 
, mese cheeses is such that they have a very short shelf life. 

0) Caneffibert Cheese. A soft, surface-ripened cheese which may appear yellow 
and waxy, creamy, or almost fluid In consistency. The curd is placed In hodps as soon 
4s It IS irm enough to be handled. About two davs later, the cheeses are removed 
from the hoops and salted and tney nay be inoculs'tea with a culture of mold and 
bacteria, lamejiibert manufactured from pasteurized milk is usually cured for about 
three weeics. If it is (nade from raw milk, it is cured for at least 60 days. 

(2) Cottage Cheese. A soft, unripened cheese tnade fran pasteurized skim milk. 

(3/ Cream Cheese. A soft, unCured cheese with a milk-like flavor Is rade 
from homogenized pasteurized cream. . • 

3. Manufacture of Cheddar Cheese. The araed forces procures more Cheddar cheese than 
any other kind of cheese. The fini she, product does not contain fmjre than 39 percent 
"Cisture and not less than 50 percent butterfat in the moisture-free portion. Since 
nost of the suostances present in milk are also present in cheese, it is an excellent 
source of concentrated protein, butterfat, and other milk constituents. 

4, Steos in Manufacturing. The quality of the raw milk used to make Cheddar cheese 
detemmes tne quality of the finished product. If poor quality milk is used, poor 
quality cheese results; if high quality m1lk is proper processed, it should produce 
niqn quality cneese. Raw or pasteurized milk may be used to make cheese. Raw milk 

jsed less now than it was several years ago because it ofcntalns many kinds of 
Dactena which make It difficult to control the quality and flavor of the finished 
product. Much of the milk used to make cheddar cheese Is neither completely raw -.or 
pasteurized. It is. called headed milk because temperatures ranging from S° to 2' f, 
below pasteurization temperatures are used. Since certain pathogenic bacteria in 
survive tne cheesemaking process and remain viable for varying periods, cheese nade' 
from unpasteurized milk may be a source of disease. Cheese made with raw milk must 
bp aaed for at .least 60 days at temperatures above 35° F, before it can be graded or 
sold. Secaiise of the increased possibility of survival of pathogenic Dacteria, cheese 
cannot be aged at temperatures above 50' F. This process is called "forced" curing. 
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a. of Pasteurized Milk. Sonie of the advantages of uslna^stiurfzed fnllk* 
qver raw milk are: • s*.-P»»ww«r 



(1) The patfjogenic bacteria are de$troyedj " ' 

(2) The nuifiufactu ring process Is Easier to contr3l; 
' .• '.(3) A- more uniform product results In each lot; 

•4) Thecn^nces that off-*^^Uyor$ or undesirable condU uns will develop iurinQ 
storage are reduced. ' . • . - 

6ne disadvantage of using pasteurized milk, instead of raw milk, is tiat it costs more 
because of thlB pasteurization process ^nd slower curing. Another disadvantage Is that 
tn? endrpro<i«ct does not have the snarp flav&r tnat cheese manufactured from raw milk^ 
has. ' ■ ' , 

b. Pasteurization, Milk used In cheddar cheese may be pasteurized by heat in any 
of the pastgunzing uniu «fhich we nave discussed, or ft may be pasteurised by a new 
method cabled t|» hydrog^ peroxide catalase systeJB. In this fs»thod, raw milk Is - 
treated with hydrogen peroxide for a prescribed period and at a specified temperature, 
jhe peroxide is then deactivated by. catalase. An important advantage of this syster 

IS that beneficial bacteria, -enzi^T^ systans, and many the desirable properties of 
raw fflilk can be retained. RH^jjilk to be used in Cheddar cheese is recelve^n the 
same way raw mUk for the other dairy products is received. It Is received at the 
plant where .organoleptic and laboratory tests are conductet^. It may then be clarified 
and standardized to about 4 percent fautterfat before It is cooled. 

c. Addition of Starter, Color, Calcium Chloride, and Rennet. Starter; color, 
calcium chloride, and rennet' are added after the cheese vat Is filled with (nilk. 

(1) Starter. Starter is a culture of bacteria which produces acid',- usually 
lactic acid. The milk is heated to about 86° F, before the starter Is added. Proper 
acidity is Required for optimum coagulation of curd In the milk, Tlie aRiount of 
starter added to the milk^varies, but it is usually less than 1 percent of the m1lk 
in the vat, / ' ' 

• ^'(2) Color, The«addi|1on of color to cheese is optional; however. If color is 
used.^t must be properly -'Ispersed in, the milk in order to produce a uniform color in 
the cheese. , ' 

(3) Calcium Chloride. Milk that is low in calcium does not coagulate satis- 
factorily. Calcium chloride may be added to milk to assist -the rennin in foming the 
curd. 

• {4) . Rennet. Rennet is a consisrcial preparation of the enzyme, rennin. It is 
extracted fran thff,abOTasifl!i or ti:pe stcsrach of calves, and is used to make most cheese. 
In cffljJbinatlon with proper acidity in the-mllk, it coagulates the casein tc form the 
curd. The ambunt of rennet which is added varies, but this amount is usually 2 to 4 
ounces per thousand f^nds of milk. After proper acidity has developed, the rennet Is 
added to the milk. 

d. Setting, Setting Is the process of allowing casein to coagulate and form the 
curds this process usually takes about 2S to 3S mimites. As casein coagulates. It 
entraps butterfat globules and other constituents of milk. Tl«i curd that results is 
«6stly casein, batterfat, and *«ter. After a f»r1od, the chees^ker deterrff^s 
whether the curd is ready to be cut. This may be done by Inserting an instrt»ient (such 
as a thenrometer) Into the product at a 45-degree angle; If the curd splits clean when 
the instrument Is lifted straight up, it is ready for cutting. 
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. , je, C^tt^ the Curd. Urn cttni Is cut Inio small ct^>e$ t» I^c11ttet» tj» «$ca{» 
of Cttir4 ioFfves c<msfst df «lrts stf^laeted eii ftnims'ifltft a ittftHH ofi <»cir frwm. 

Tim trim nm yaiilcalty lfi m fr^^ at^ hgH^wta Hy fit tlie Otiar ftnot* 1^ 
of the cutfes formBd by the cutting process should be un1for«i so the t^t^ tdl-l escape 
evenl/£, SrokeiP wires cut large cubes »*'ich gfr9 respwislble for an uneven escape of 
kfhey and a high-mtsUtre content In the finlsted chf^ese. « 

f. iKeatlng tl» Curd, 
vat are heated frc^ 30 

.additional *<hey to escape* „.„ ^_ _ 

conilm«3iUS1y while* It 1s< being cooked to keep It from matting, TNi ta^rature is 
raised gradually from 86" to 105" f. 'The curd slz^ 's reduced to afeotit half o^ its 
original size, durlr^ cooking, -^irwe moisti^re is expetled arei acid develops, caus1n'§ 
ao'ltional shrinkage. " 

\ < <'.2nK3v1ng the '■^hey. When tne curd Is of the proper texture and the desired 
imiStjfit of acid has developed, the whey is rerrioyed from the vat by a process called 
ditching* 'This procesS" involves placing the curd on both^ sides of the vat ahJ lett 
the wney drain down the center of aii'dutlet which is protected by a strainer to 
prevent the ioss/of curd. Vttjen the curd is ditched, Whey escapes more rapidly from 
the vat. " ' ,' \ ' * ' 

^ h. Matting and Cheddaring, Aften the whey has been reiroved, the purd is usually 
6 to S inches deep along the sides of the vat. Thi^ curd il allc^ied to%at toge^c^ 
for 10 to 15 fflinutes. After it is properly matted, imJscaSI Into slabsal^t 8 inches 
wide. These slabs are piled on one another, (usually abouf^lx high) ami are tumeo 
every. 10 to 15 minutes. Because pi ling^thel, slabs in this my Increases the *«1ght on 
the .lower slabs, more whey is pressed froi^ the slabs. 'Cheese made by this process 
contains Ifss moisture than similar cheeses made With stirred or iiash^ curd processes. 

♦The cheddafing operation, is important because It affects ^e quality of the finished 
product considerably. Not only can flavor be affected by the pfOd^t1(m of too nmch 
or too little acid, but the^bodx and t^ture'of the fin shed productTcan be greatly 
affected by the matting anrf the namjval of whey. 

ii Milling the Curd. ^WheVtne cheddaring prcrcess has b«en coti^leted, the slabs of 
ch€rese are run through a machine called a mill which'cuts th«! into cubical pieces 
about 1/2 inch in size,' Milli/jg permits the further escape of whey.tpermi.ts the curd 
to cool faster, and provides nsjre surface ^area for salting, t 

j. Washing. In s<^ operations the curd Is rimsed after mil ling ta^adjust the 
temperature of the cheese and to remove any whey adhering to the chees^ This is 
usually done by spraying the card lightly with a asa^l ammint of *«iter and then 
removing the water. * V 

' . ^- 

k. Salting. After the cur(| has been milled, and in some op^fations washed; it is 
spread over the bott<»i of the vat and forked or mixed until the tlut surfaces have (!trie6 
sligftfly. Salt Is then spread over the curd In or three applicatlmis. The amount 
of saTt that is »d<i&i varies, Uut it Is usually about 2 '1/2 pounds of salt per 1,000 
pounds of milk. This results in a salt. concentration in the finished cheese of about 
.05 to 1.05 percent. Salting improves ihe flavor ashd seasons the cheese (thus 
retarding the formation of lactic acid), acids in the removal of whey, and retards the 
growth of undesirable bacteria, X ■ _ - ' 

\ " ' ■ 

1, Hooping and Pressing. w}ien the saving has been canpleted, the cheese cu'^es 
are ready to be pressed and formed.. Cheddar. cheese may be rindless, or rinded a'd • 
paraffin coated.. The hooping arW pressing operation is the same for both style.. 
Hooping is the placing of the chrd, in fioops or nwlds limKl with cheesecloth. Pressing 
involves using pressure-to fofTJ 'the style or shape of > cheese desired. The steps in 
r.oQcinn and pressing: 
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fl) A hoop Is cJeane<l and a wet press cloth Is placed It, 

f 0) A §^rch circle H placed ffythe bo^toBi of the hoop. ^ ' 

(3) The proper amount of curd Is deteralned'by weight and placed in the hoop. 

.(4) The presl-clotfeMs drawn over the curd and the follower Is placed on top. 

(5) Prelsure Is applied gradual^ to about ZS ptH^nds per squ^e inch. ' ' 

squ.r. fJ?'u'"1o'l6'Jo5;""' '"^»'"-« "0 to -60 pounds per 

* -I ■ • J \ ' 
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^. Csmtract afsf S^^ftcatlcm ««^lmwits; A«ti»r1t¥ ttm tn$jHs:t1«» of 
cfe^r ciiecse Is cen^w, ♦diien usually cUe^ otfwr 1ftst«ct1twi ifecsswits-, 
Including a cJwWar ciw»se .S4»cif1cat1dfti A contracting offlcir at a rtglonal OPSC 
ttswny anants chfese extracts. Deviations, provisional bjpctlons, ar^ otiicr con- 
tractual >«b7«ajs wtst be hai^iled tftrowgh «ie regional l»a«Mrrters wiilch- issued 
tne CMti^act. S<net1mes when contracts are &mni^ by local contractiflg officers, tim 
specification stipulates tt«.re<^1r^nt$>¥or the product^- The military services may 
only tmy cheese from the ?)lants listed Jrf the^Oi rectory or locadly aoproved lists. The 
1ngr«11efltS'0f Cfwtklar chcase imist conform to, specification r^ireB«mts. .' 

b. Inspection. Cheddar cheese is irost fre<Hient1y inspected as a finished prwiuct 
rather thah during the production processes, tt is inspected for gipde, packaging, 
packing, wight regulren^nts, style, and age. The marking and tabefing nwst weet 
specifications or other applicable documents. Samrties are subnitted to the laboratory 
Jn^^c"^*^^^ rnolsture testing. The Inspector refers .to the specification and the 
OPSC Subsistence inspection M&nual fcf cttrrent rea^Vrgirents and orocedurei used for 
tne laboratory sanipling of cneddar cneese. ' 

c. Styles and Classes. Styles refer to the snape.' design, weight, and method'of 
packaging cheese. There are two major categories of styles Jrindless, and rfnded and 
paraffin-coated), and three classes. 

(1) Rindless Style: % , 

co-pound block . ' • 

60-pound block' • 
40-pound block-—" 

^40-pound block precut into Vtta 20-pound, four 10-pound, or 8 'S-ppund loaves 



3Q-pound loaves 
lO-'pound loaves 

<2} Rinded and Paraffin-*Coated Stylet 



( 



Cheddar 

FUts Of Twins 

Daisies or 
Triplets 

Longhorns 

Young American 

Sq^iare 9T\nt 

Print Loaves 

(3)* Classes: 

Fresh or current 

Hedlun cured 
Cured or aged 



70-73 pounds, 12 1/2 x 1 1f t/4. Inches 
32-37 pounds, 14 1/2 x Inches 
20-25 pounds, 12 1/2 < 4 1/4 Incites 

11-13 pounds 
10-12 pounds 

10 pounds, 7 by 7 inches 

5 pounds, 14 fay 7 by 3 inches 

Minlimim age 30 days for pasteurized, 
unpasteurized -age 60 days 

Mtnlmtim age 3 months 

Minimal age 9 months 

m 
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d. Grading. The stawiards for grades of cheddaiv cheestf aite based on the 
descriptions In the USCA publication, U.S. Standards ff or Grades 5f Cheddar Cheese, 
TJ^sgradc^ of ch^dar cheese ar^: 

U.^. Grade AA 

U.S. *Grade A ' . ^ , 

' U.'S./ Grade k ' , ' \ " - 

U,S. Grade C ■ - . \ v " 

The/.mllltary services' Buy all q? Insse exceojt Grade C. The cheese Is graded on the^ 
basis of its flavor, body and texture, color, and finfsh'and appearance. Its grade • 
is detertalned Oy first ciass'ifylng each of the four characteristics and then estab- « 
lishing the final grade on the i>asis of the lo*^st rating of any of \:he fo«r 
chaNCteristics. The flavor characteristic is li^^lffed iHtit Its relative'. Intensity , 
Ifi Tabl« V of tne U.S. -StindarSts "f(fr Grades of Cheddar ClM^. A flavor characteristic, 
suwh as AA, A, or others. Is assigned In ^cordance witfc ^ correspond fnig age. T|e \ 
sanw procedure is fOl1o*^d for .body a,nd -texture, color, finish, and appearance. The 
U.S. grade is assigned in accordance with the lowest '^s^Si^g factor of the four charac- 
teristics. As afl-exaiTjple:, ' > • ♦ 

• \ * Character-istics ' Classification 

Sao^le of Cheddar Cf4ele * - Medfisn^cyred 

is 100 days ;old ' \ 

* Slight feed- flavor * Tentative Grade ^ ^ 

Body and texture slightly cun^ * ~ Grade A \ 

Normal color • / (C Grade AA ' 

Finish and' appearance Grade' A 

The final ^rade assigned to this cheese-is U.S. Grade A. . * 

(1) Senses'Used Jn^ Grading,' All of the senses- are used in grading^ Hearing 
is used lesi than the ott?Qr sense's. A" leaky bsody may be determined by a -sfushWg" 
sound 'when the trier is removed from the cheese. Tc^ttu is.very Important in determin- 
ing body and texture. * ^ " 

(2) Criteria to be Observed \vt Grading? 

(a) The Inspector should not grade cheese for about t Hours after he tias 

eaten, , * - ^ - 

* *. * 

" - (b) He must* wear clean clothes, be al.ert, and, concentrate only on the 

grading. . ' . 

(c) The grading ro<» shou1d.be well-Tlghted af^ well -ventilated, be free 
^froffl undesirable odors, have enough spaceiin which to^^form the grading, be^ee from 
distractions, ar^^^have attequate hand^shlng faciliti«. 



* 
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(d) Tim Insjmctor deterfalr^s .tte age and internaV teiaptrature of the 
cheese. Before cheese Is graded', cheese sfeples are te^red frm 40® to 50*- Ch 
Chf«se made fron pas^i^la^ »11k/$l^ld at least 10 days ol^l be^re It. Is graded. 
'If It Is made from r^ milk,. It must be kep€ at not less than ^35" or not mpre than 
50®. F., for 60 days before 1t Is graded. Before »n Inspector grades cheese, hCv 
-determines that It Is the pmper class and style, "^t 
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M^^it^ t.'iSl .IlS*!?^ ;J»8 jwt 1nsp«ct]oft-t«wls of sf^^lng «fld testing wch lot 

2«^^0Re end of the.contal^r and exaffiln^ that «Ki. tl»gf turn the s«^over and 
expose its s<<^s ami 0{»pos1te end. Cheese In rlndless ilocks'shOuld be rwved frm 
its container so that aU sides ^f tNi Mrdpped oheese tie exaalfwdr ' 



^ 



— i?*" ^^^^ P«raff!n^oated. Cheeses are examined for finish aiHi 

appearance, these factors should^be.deterwlnedt wr ,ri„,>„aw 

U ComHtlon of. the rind. ^ ^ • 

2^^ Condition and sisoo^hness of the paraffin.' 

!• Cleanliness of th« surface of fbs cheese. 

4, Shape of the cheese. ^ ' " ■ 

5. Presence of defects, nujld, soft spots, and ^et rind. v 

Rindless cheese should be examfned for che*placement and Smoothnes? of the wrapper, 
shape of the blocjc. condition .of, the v^apper. ana for such defects as mold and soft 
spots under the wrapper, . . • ./ 

K . u ' '^^^ '^^^^ cheese at a. 45' -aifgle' f»-ori the surface and 

about halfway between the edge of the cheese and the center. Since coloring niyst"'be 
h2^cS^^;i^5°"i Jdtt ing -or faded areas, the plug must be examined. . It should alsr 
oe sniffed to determine its aroma. ; ' , 

...^ ^ KT ^^] ^^^^ ^ ?<^y ^xtyre Of 'thV ply^. . A few mechanical holes 
are acceptable In a plug^t It should be simjoth and free from gas holes.' Remove 

J^aS T ^J?;i''^^L*'***L'*!2^'^f,^ determine, its breakpoint and m nature of the 
J^^J^fiil"? Illi? "'^^ 5''®^^ cleanly; a plug that bends 4Ad . ' 

forefinger, if the mass works smoothly into a t>all, this Indicates 
swooth texture. If the ^nassf. Is crum(;ly, fal if^apart while it is being worked. Is 
pasty or^lcky, is week and n»aly, poor fcv«iy and texture are indicated. . ' • 




temperature a< 
ami taste It t 

«jash yo^r mouth wlti.^-water^ftnd wilt a few minutes before you taste artother sample. The 
top of. the plug should then be broken offrand»replced In the hole from which the pluq • 
«^ nfl^JJJ4niL*J2i't^L^"f^^^^9htly be^ the surface of the cheese, hot p&^ffH 
or paraffin-wax should be placed over the plugged area, and* the area should then be * 
f*^?^!'* ^ fee -paper to protect the cheese from oont^l 'nation. 

--^aI fJ^^'^^ *^ the^chaese Is determined from the U.S. Standards for Grades of * 
Cheddar Cheese. ^ 

6. Hanufactune and. Inspection of ' Process CheeseJ Process cheese is prepared frt^ a- 
blend of one or nwre tyMS of mtiira.\ cheese and an emulsifying agent. The mixture is , 
ground, m4xed, fn^ haatSd intj^ a homogeneous mass. Addition of' the following InOre- i 
spices acidifying agents, cream, v^ter, salt, artificial coloring; and 

t *: Cheese Food. ProcUs cheese food usually contains trrare moisture and 

less butterfat than process cheese. The use of an ©railsifying agent In process ^eese " 
food Is optional; otherwise, it Is prepared in the same way process cheese Is prSared. 

' - ' , ■ <• ■ . ■ 
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6; Procfess Cheese Spread. This predtict usually contains 'ifcre raofsture and less 
butterfat than process cheese food« It U prepared In ttm %8m way process cheese Is" 
prepared* ej«;eRt that a stabilizer an(i a sweetenlna agent may be added to It- Process* 
ch^e spread stwuld tje spreadable at 70^ F. . y 

' S» ' Process Cte^se. This cheese. Is ttade fnsfi natural cheese which will not with- 
stand storage, e.g., a natural eheese with mold may be trljaraed aniMused. During 
manufacture, the heating prpcjlss process provides process cheese with' better keeping* 
Quaulties thaniwny natur|l. cheeses, .^ause of the vmy It is packed, process cheese 
Shrinks lesS^iom loss moisture thar natural cheese does. 

"7., Ingredlepts Used in Process Cheese. The types of naturil ciweses used In process > 
.chease determine the kind of process cheese ttait is nai^. ^rican, swiss, and ' . , 
I1«ibur§er are frequently used as the. natural cheese coai^fiMt; they need not be of 
nigh quality to niake good process cheese* Specification r«^1r«iients' spec1fy„t»w:* ' 
types ami grades of natural, cheeses permitted la the production of processed cheese 
fdr military use. • - . . ^ ' 

^ ' * ' ' ' ' ' 

I a. ColorlRg* The addition of coloring is optional. If it Is used, U mist be 

eertlfied by ^he^Tood and Drug Actoiinls-ratiop, Coloring is used in process cheese to * 

maintain a unrform co1or|-' j • ... n ' . - 

bi 'Cream. Fresb or frozen' cream may be used to* standardize the' butt«f:f at content. 
If cr^am Is added," it should be of high quality, have ^ pleasing flavoc, and have no 
objectionable odors, . > - . . * ^ 

*c. 'Einu Is idlers. EoSil si fiJsrs are' substances* which tend to ^ep fat trora - , 

separating from c^se while.it is being h^ted. They,are usually added during .the ■ 
grinding or besting operation. Exan^les of amilstfi^rS'/that may be used are dis(KJitBn 
^phospnate* sooium metaphosphate, sodium citrate,) and pptassitaa. citrate.' 

d. Salt. If salt is add^, it imist clean and free.fr<m extrane<»is materlall 

•,♦*'«..*- 
s e, Water, Water fro?? a potable source nay be added to adjust the fwjtsture- 
content^ of the. cheese, • > 

f. Acid/fylng Agents. These agents, such as citric acid, lactic acid, ^ind acetic 
acid, may be* added to adjust the acidity of the finished product. Acidifying ^igents «^ 
must meet\ the requlrejwnts of ' the Ji»d-4ndN0ru^A<toinijitrati ^ 

g, * Other tngredients. Ot^ ingredients, such^as pii^tos, stabilizer^, and otfier 
flavoring agftnts - depending upon the type ^?f product, "processing. 8»th0ds„ and specifi- 
cation requirements - may be added while the cheese ^ UAinq made% ; C 

Manufacture ofi Process Ch^se. The most impo**tant step in manufactur.ing good- ' ' 
quality process cheese is the proper selection afid blending of 1^ of natural cH^e. 

a. Selecting aTKl Blinding. A large ntasber of 1otS'.fT^ .varying ageS of cheese • 
are^used tg attain t^ifomity^.tn the finished product. * - ^ 

' b.'. Cl&aning, After tiH lots have tmn selected, the* natural, chelse »mjs£ be ' • • 
cleaned and all rind rot, spld, and dama^d areas r«ne<e?d. Jha'ch«i$e is*t*Hm cut • 
ihtoflleces suitable for ^he grinder. ' , . • .* 

c. QrltKilf^, The purpose^of grindlngjfs to facilitate mi xii^< bteiKJIng, beating, 
and aeltif^ the cheeie in the c«ok^. The grinders shred th$ cheese Inte.saall parfi- 
.cles through a heavy 8»t#l screen with an 'auger. After* cheise has been ground, ft is 
ready for the cooker. The two a«ist coBinon types of cookers 4re: 



{!) St6am»*}ft€iuitfd CdfJtefs. Th«s« c^8M ane usially aprlgftt and titve* 
a9tt4t0PS'irti1ch.mfx tlJ^"selt«t ctwssse. Jteny of ^»tS8 coek^ 4f»« equlmi to draw a. ^ 

(2X Horizmtal Cookers. This <s 'the type of cooker most fre^tentty used In 
this country. It H cylliulrlcal orttro«9hshap«d, and U equipped Art th an aiijer-type 
agitator Mhlch stirs tim product nfh'lt^' It 14 fa«1i^ co<^ed. The ch«se, altJiUs with the ' 
other Ingredient^, Is .pli^ed In a ^per at one end of tt» coei»r, and ttw orodi^ U> - 
agitated and cooked Into a hoooser^us sass. The time and tdm;»r8ture of t^1;ook1f% ' 
varies; the mtn1«m« tim arrf te^jerature for process cheese produced for the ralVltary 
services 1s\1Sg^F. for iC seconds. . . 

' . - • -. ' • 
d. Packaging. The process, cheese is r^ved frm the qocJter and packaged 4it a 
temperfiture of. not less than 150* F, Coirsaerclal packagltg, as pl1of11.Bi, glass 
jar%, cans, or metal foil, may he u^sed. If pliofilm Is used af a container. It 

should be neld in $h<ipe with a fibertcaini box ana tns hot cheese poured Into It. ' This , 
product is then cco1e<J,*^ ICO* F., or Uls in Zi rz^if^,"-" 

9. I.npectfcn of Process Cheese: ' ^ , • / . ^ 

\ a* Before Ir.spectloa.^ An Inspector must be familiar with <he specification require* 
nilnts for the product being procured before he performs an 1n-pr<K:ess Iftspectioni The 
coints to be checked Incltfdet , * # . '>"^ 

V (1) Quality of natural cheese to, be used. • ' 

12) , Blending.. . . . , , i^- 

(3) Condition and quality of the naw materials, , • 

(4) PasteurUatlon. ' f , 

(5) Cooking and cooHiig tlB«s ami Cenperltures. / * 

(6) Compliance with packaging requ1rementfS> ^ 
b. Inspection, In examining a finished product, check: 



(1) Type, 

(2) Flavor, 



(3) Characteristics. ^ . . ^ 

i4) Body (It should be smooth awl flrm'^itn no pinholes except jS^ose caused 
6y steai^ ' » 

(5) Texture (free from lu8«)sh ' 

(6) Compliance with delivery, packing, laoeling^ and marking requirements* 

*^ (7) Subcrisslon of samples to the laboratory for testing in accordance with, 
contractual requir^nts. 

- . - 'ft 

c. Defects in Process Chee»^ 8 * 

(iy •Qverheat1f«| process cheese by^using improper esaul sifters or by la^repfr" 
blending, while the prt^qct Is being processed, may give It a sandy or mugh, coarse 
'body, . - 

^59 ^ ' - 
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• ^Cracking" {This cofalitlon is IwStcatad If m cut surface of tJie cheese 

®(hlbits cracks after ft has beeiv exposed to the air for a few twurs) Is caused &y 
faulty inamifacturinf , injproper blending, or improper use of euwlslflers. 

01 If cheese cannot be cleanly sliced at room tea^^ratuce, this probably 
means it has been blended fmproperly. . • nrw^aiy 

(4) Poor blending or faul^v aaf^ufacturing usually produces a weak or- pasty 
cheese. * . '-s. * ■ 

(5) A hard body ^results in a ferntle cheese ^ich is tough and chewy. 

{4) Most off -flavors in process cheese are traceable' to bulk cheese. Thev . 
can. be classified in the %&m way Dff-flavors in natural cheese are classified, ** 



\. Ga^forming organlsrrs, which have survived heat treatment, often cause 

off-odor^ and pff -flavors, , ^ 

' Jd. Other Processed Cheese Products. Cheddar cheese my be dried by a* method 
similar to the method used to dry milk and requires no. refrigeration. Slwe the > 
product fi.ay be reconstituted by adding water to it, most operatlonat rations contain 
small cans of processed cheese. This product'is also packaged in s1?e number 10 cans. 

10. Manufact\jre of Cottage Cheese: .'• " ^ . 

Quality of Raw Milk. Good cottag? cheese can be nade from other grades of 
atllk besides grade A milk. The uitlk used should be of good flavor, and free froa 
undesirable flavors such as ^'ood, malty, unclean and rancid flavors. The «11k must 
also be free from substance? which inhibVt bacterial growth, such as antllKjtlcs or i 
oreservatives. Federal specifications CC2^% for cottage cheese state the reguli^ements, 

% b. Separation of HI Ik. Because cottag% cheese is made frm skim milk, the milk 
must be separated as soon si it has been received and before It is pasteurized. If 
nonfat dry milk solids are to be used, the amount of water removed during drying 
Should be added for reconstitutlon. Nonfat solids may be added to skim milk to raise 
the soJ.ids content. Cottage cheese is often made from ntilk which delivery men pick up 
Ml stores* Sometimes tim resulns of usimi this milk tc make cottage cheese are 
excellent; sometimes they are disastrous. The wya the milk was handled in the store 
determines the condition of the cottage cheese, 

c, Cheesemakir^ Equlpsent. After the skim miR is pasteurized. It Is placed In « 
a, typical cheese vat. The vat Is jactceted so either warm or cold water may be placed 
In it$ wall for heating. or cooling. The vat may be e.?uipped with agitators for stir- 
ring the product. Curd knives, rakes, scoops, and other equipront will be of $d»44ary 
desigiS and not a source x)f contaminating the product. , 

. ■ • . J ■ 

d, Addition of Calclisn Chloride. Calcium chloride mety-be added to the skim milk 
to Ifl^rove its coagulating properties and to help firm the curd while it is being 
cocked. It Is particularly useful In milk which tas had Its coagulating properties 
d^ged fay pasteurization at high tefnperatures. The anrount of calclioi chloride is 
usually 0.02 percent, or less, of the weight of the skim milk. 

e, f^thods, of Making Cottage Cheese. Two general raetftods are used to mkkt; 
.cottage cheese.* the short-set method and the long-set (or "overnight") meth<Hl, 

-{1) Short-Set Method: 



«0 
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U) '^thtraetiHstlcss 

% 

h Th€ <«*tybit1ofl, or s«ttfn9 t«CTp«r«tyre foe tiWrWlIk i% atually 

'. > . * 

Zi About 5 ^fcm of tl». starter Is usuilly ad^ to the aHTk, 

3. Tht stttjuf period Is about 3 tb-t ti^rs, ^, 

4. A coo9u1atifig a^ftfit, such as rtnntt, may » dtay not be added to 
the milk. In tl» ihoft-wt method, the "acid product^ by bacteria Is the chief cause 
of coagulation. 

' ' (2) Isng^Set (or '^Qvernlghf) Method: . ^ ■ 

{i} CharacteVI sties: • ' ' 

* * 1, The lncubatfw> or setting t^nceriture for the lallk Is usually 
r'rofa aoout "O"^ to gO' F.f " * . . 

2. ."Xbout 0.3 to 1 percent starter Is added to Urn milk. 

3., Ihe setting pei:lod Is about 14 to 17 hours, 

' ' " . '■ ' • 

' 4. A small a^unt bf coaplattfg agent, such as rermett'ls used 
nwre often «ttn this method than with the short-set juethod.' 

f. Preparation and. Addition of Starter, ' aood -starter-culture control Is necessary, 
•when naking good cottage cheese. The pnaedures pf making starter from a B»ther cul- 
ture are about the sam as ,ttKise" for inaklnf starter for buttermilk, 

> ■ - ■ • , 

g. Addition c(f Coa^Utli^ Agent. Spta IT entitles of rennet or a cos^erclal 
coagulating agent cottalnlng pepsin and other enz^pes may be added to eht skits milk. 
For sweet-curd oY lo»«»-ac1d cottage, cheese, a coagulating ag«>t Is- Mcessary. Renntt 
Is usually used at the rate of' about 1 »1 per 1,(X» p<»jnds of^lk,.and Is usually 
diluted heavily before* It Is added to the milk. The coagulating agmt may 

either before or after the starter 'Is added. 

h. Cutting the Curd. The tlsne for cutting the- curd Is determined by R«asur1ng 
tim titratable acidity of tt^ ^y. The desirable acidity Is about 0.50- to 0.S5 
percent; the desirable pH Is about 4.6 t^ 4.7, The curd Is cut wit* cur^ knives In 
the sasK wav o^imi^r cha^ is cut, J^lzontal wires are strung m wie curd knife, 
and vfcrtlcal wirfs on anotl^r^. As tlwse knives pass thrm^h the lef^th ami breadth 
of the cheese vat, they 6tt tf» cuni Into s^ll cubes. 

1, Cooking the Card. After t}« curd Is cut, It Is ^ated for 1 to 2 hours at 
115 to 120« TNb curd Is stirred slowly and gently while It ,1s being t^ted to help 
maintain an even tes^rature thfei.*gNiat the vat, Ouring heating, tlui tea^rature Is 
rai^sed Slowly, usually about 1* f, ^ery 2Jfer 3 ainutes. If t!«B t^perature Is raised 
too rapidly, a rubNiry cut^ will result. Curd Is cooked to nake It firm so whey can 
be removed from It. 

■ U Removlno the'vaiey and Washing the Curd. When the firmnfess ef-^e curd Is 
suitable, the mey Is drained from the vat. A strainer at one et^ of the vat prevents 
loss of the turd with the ^y. The curd Is ustwlly washed in three stepK 
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. V^J Tht first wash *«tef ustiiny ^,^m f, Iti anoiint of water 
Should be about *tfw same aS the qvantfty of >*hev» removed.- Tte water shwild be 
held 01^ the chefese for 15 to 20 minutes'. • n ^ ' 

^ (2) Jhti second ^sh water 1$ usually aboot 60* ^70* It s^wild be held 
! Cheese for 15 to 20 minutes. . . 



on the 



(3) The third wash water Is usually about 35' to 40' F., or loi«r. toter my 
refflain on the ^cheese for ^ to 60 minutes, or, until the curd Is ^w^letely dhllled. 
During this time, the curd is agi,tated. usual lj>f with a scooo, so each. curd particle 'Is^* 
suspected .to wasMng action. The pu»^ose of washing the. 'curd is tb r^ve the whey, 
to ^ive the cheese a^^Sfslrable flavor, ta ^fm m curd, and to reduce the t®?^rat¥re. 

' • X: 

k. Draining thfe Curd, After t^e' last mih water Is removed, the curd is allowed • 
to draffi. It nay be drained by "dltcnff^" (pIMng the curd to the sides of the vat 
and making a ditch down the center). A draining rack with a perfora'^ed bottoni will 
help the draining process, r 

1, Salting, Salt nay be added to the curd ^"^R^rove Its flavor. The «^nt*of 
salt added should*not e^cceed 1 perc'ent of. the weight of the curd. ■ . 

m. Creaming the Curd.^ If creamed cottage cheese is. ttade, crewi Is adders after ^ 
the currf Is drained. The cream must be properly ptsteurUed and n^n cwply with the 
federal specification for cream, EnougR cream must be added to give the end prt^uct 
a mlUfat content of not less than 4 percent, • ~ 



n. Filling. Cottage cheese may be fiU'ed into the conswer cartons either 
manualljf or mechanically. Mechanical filling, Is usually more sanitary. 

0. Cooling and Delivery. Immediately after cottage cheese Is manufactured. It 
Is cooled to 45' F., or below, and held at that temperature until It Is delivered. 
The produ t should be delivered to the military installation within 72 hours after It 
is itwde. " . - • ' 

11. Inspection of Cottgge Cheesfif . , 

a. Finished Product Reouirements. Cottage cheeSe should be a wholesoai coimrclal 
product of pl<»slng fJavors,- The collform estii^te should not. exceed 10 per gram. The 
co^lned yeast and mold count estimate should not exceed 10 per gram. The o^lsture 
should be properly pasteurized. If creamed cottage cheese is procured, ft should have 
a milkfat content of at least 4 percent. 

b, , Defeats In Cottage Cheese, icme of the defects which may occur in cottage 
cheese and their causes ars illjstr'^t«i in tJble S-S, 

c, SaspJIng for Laboratory- Testing. Representative samples of cottage cheese 
*ifin be collesl^ in the original container. To avoid contamination, the container 
should be ui^optned when It Is sutenittsd to t{m laboratory for analysis. The saaple 
win be Identified, "cooled li^aedlately to 50' F,, or belowj ar4 kept at that teiwera*' 
ture until It is received at the latwratory. • ' 

d. Sanitary Control, When exce^ent sanitation conditions p.-evall, the cfwese' 
should have a shelf life of from 14 to 21 days, or loiter. I^n sanitary conditions 
art pow-, the shelf life may be only. 3 to 5 days. Some important factors that enter 
irtto the sanitary control of cottage cheese are: 

(1) The quality of the raw mi Ik. ami cream used. 

/ 
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turgor contailnat^on pistekirl2at<on;!i»y cause ttese urgiirtsms J. 
(4) Cfln^nttion^froB tt» wasir»«tep. 



. (5) Contaaif nation froa hands duHR^ 'creaming or filling. ' 

(6) fofitaaiiiated packaging material, - 

(7) £*cess1^Iy high packaging te^ratyres.. 

,(8) EAc«ss1veVy*hlgh storage temperatures.- 

H; ApPertdix 4, ,Procure}n0nt,QBd!Uy Assuri^npe ^or Fresh Dairy Products." 

seu.forfn guldeHoes to, assure unlfprrsty In the a<fei1n1stfat1on of the .procurgBtetvt , 

• ^ Im T.t'.iZV^TJ.^^^''^ of contracts for f^esh dairy foods and Is appHcaWe to 
fisPftf nfJIISInJ la JS sifg^^n«,'Me«ents Armed Services ?rocure^nt Regulations 

• K^^S ^t'^^ "^^^^ pertains to special subslstemre cofmK^lties. ^fhe basic 
I. concept of the^Predureaeflt Quality Assyrance Provisions ts that of ot ning an 

. ' JSSSJiSI*!^®!!!!**^ gov^rniwnt procur^nt i^aAHr assurance by relyl.W on the' 

eontractofi's per^rmiice with'a RifnlsK^ tost to *he goj^n^t itselfv The wholesome. 
' rSs?IJfe^i?!^r* of-ATH 74-15, Appendix. A follow the guidelines of the Grade 
2-!j'T"^^^®**«^li'^ Ordinance. S1w;e practically all results of testing of fresfr dairy 
ST^iSJL'n w^f**^^^^^^ data, results' if ttsts^ll .be prImarflyyS to ^ 

fx * P^essesfire sufficiently, control tea to prodi^^rproducts 
fitting contract quality re<ntir««nts* of. the governmei^t* Tte govern^t Intends to 
rely upon the conjtractor's 'system o<C inspection but resSr^tfe rlg^L notify the 
rJJffI InspectiQn birt reserves the right to f»t1fy the- contractor t*heh 

an^ inf^SslU^JSrSi^lSl!: f^^^ persoflnter s»«>«W .not-jHscuss-or dfssanlnate 

* concerning contractor other than with concerned personnel of the 
JlI^^rfEfSlH^Si Si«"tr^'j«tory filer.for each conlractOf will, be tte^^gement 
tool to determine the cdntractor's quality cj^ttrol reliability. You should tiscom 
p?Su?t1J!s2?llir H.57A and^se it for guidance whJn dealing with f5^ dairy 

. SUW!ARY ' 

■/ • • ' ■ ' - ' 

<s^il7^^jfr^ iftvl^ '^Ji^^i^T^^®"^ prod;«:t$. The U.S. Public Health 

s^??nf Ib^^SJ fiLL^^v'^J2^ secretly, practically free from colostrum (Tacteal 
I^^^- Irnraedlately before Rafter caTvIng by the con^lete milking- of one 

or narfe healthy wws.- The approximate coR^sltl on of illk'ls: water, 86.9 perSenti 

-4 protein, 3.2 percei^i ladtose, 5.1 ^rceht; s1nerols...9 percent; and 

!;lif?3!!f* ^ofy celU. tacjena. trace el^ts, and otr^r nitrogenous 

JJiuJit propertiesoof milk are ac?^1ty. color, fllvor and odor, spklflc 

gravity, stickiness, surface tension, .and viscosity, r * ^ 

f2f'*rl* be cla$$1fied according to' pptfiiaBJ growth teuiperature, Tte four 

f**® psychrcphlHc {cold-!6v1ng), meso^hltlc (m«11taa-tef®eratttre-lovinrf1 ' 
thersodurtc {heat-resistant), and thermophilic iheat-levlf^): • {t Is ^ssSJe to 

ifJ^hfJ?^* JSS^r ?^ ^fH*^^*.^" a^sawote of Wlkj bacterial OKints are only 
rlllTi^ 5^ JS^k-^r^^^t^..??^*,**^ conductlf^ bacteriological tests m milk are 
J^^«^jT4?.?^1*'*V'^!^*f Association publication.. Standard .Hsitheds for 

the Examination of Dairy Products. . • < . 
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M1U and other dairy products wnlch are procured for the military services must 
meet certain general requlrsnents. These requlreinent's are that the product shall be: 

. free frcin pathogenic bacteria; „ • ' 

b. free from harrjful or toxic substances; 

c. clean and free from axtranacus raterlals; 

d. nornal In corcosi t1on ; 
{h^ In L^acterial count; 

f, good fn flavor; 

- q. good In keeping quality; and 

. original ted f^on approved !:curces* 

An effective sanitary control program against' the spread of mi^k-bome disease Is 
based upon the estabHshment and enforeor^nt of sanitary standards; tne education of 
producer » orocessor, and consmner In the essentials of a safe milk supply; and an, 
efficlfint inspecticn^ which Includes a laboratory testing program* 

A set of documents, known as the 3"A Sanitary Standards, provides desirable 
standards ^or the design, constructfon, materials, and etf^blllties c"" milk plant equip- 
n^nt. ♦ ^ * 

An inspection system which begins on the fann and continues through the processing 
plant is necessary In order to establish and maintain quality controls. Standards* are" 
specified in contracts which involve the military services. As an Inspector, yov must 
know what a coritract calls for if you are to detennine the inspections that are 
necessary. 

Ingredients which may be use<l to make ice cream, sherbets, and Ices are nlH, 
products, sweetening Ingredients, flavoring ingredients, egg products, coloring 
ingredients, stabilizers, emulsif iers, salt, water, and acids. 

The steps Involved in making Ice cream are tne receipt and storage of ingredients, 
ccmolnlng and mixing of ingredients; pasteurisation; homogenlzatlon; ^co^tl^g; storage; 
flavoring; freezing; bulk flavoring; packaging,' hardening, and storage. 

Sanitary standards for ice cream plants ar** comparable to these standards for 
plants ^nich process other dairy products. Me^ibers of the ^nilitary veterinary services 
mst Inspect and approve plants *%hicft supply ice cream to the armed forces. 

Concentrated dairy products, known \n the industry as processed milks, are mil< or 
fnilk byproducts froin which some water has been removed. Dairy products are concentrated 
in order to reduce transportation ami warehouse space, and to create It^s which are 
easier to n^rchamilse than fresh milk. Fluid concentrated dairy products include plain 
condensed milk (whole or sklmh concentrated whole f^llk (for recanstltutlon); sweetiened 
condensed m1lk (wN)le or skim); evaporated milk (whole or skim); condensed buttertnllk; 
semisolid byttennllk, condensed whey, and Ice cream mix paste* Dry milks (powdered m 
mflks) are dairy products from v^lch trost moisture has been removed. Every form of 
fluid milk product can be converted ir,*-^ oowder forms which are available on the 
cc^itercla^ market. 
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The hlgnest quality butter Is iaa4e from crem which Is separatai frm sirplus 
Sra^e A' vrfiole mlU at th« plant. Cream i^lch Is separated on a fars Is usually of 
loner quality than (^r^m idtich Is separated in a plant. Ttm quality of gathered cream 
(a ^m^s^rated creaaa ^ich Is picked by a c^-^aery tmik mi^a r^lar-route t»s1s) 
deper^ upon the saount of care tdilch ths f&rmr gives It and u(»n the regularity with 
wh1ch,1t Is- picked up. Direct-shipper creaa, irfilch Is also farm-separated. Is retained 
until a sufficient aamint lias accuawlated to justify, tim expense of transporting It; 
this. Is usually Urn poorest quality crews tlwt Is used to laake butter. 

The ajth<r1ty for Inspecting butter is the Cwitract, which usually c1^^'. in. 'on 
requlrejuents ami other contractual docuaaents. Including the butter specifications. 
Butter imist be purchased fn» the plants listed In the Directory, or In the local 
approval list. Butter grade Is first determined by classifying the flavor characteris- 
tics, and then classifying the characteristics of the body, color, and salt, Wien tm 
or more flavors are Involved, the flavor classification jmist be based on the flavor that 
carries the lowest rating. 

Cheese Is nade fran the coagulated portion (cur ) of rallk. It consists chiefly of 
casein, butterfat, and moisture. It Is classified in two broad categories: natural 
cheese and process cheese> Natural cheese Is made by coagulating milk and then elimi? 
nating the liquid part {whey) by cooking, draining, and washing the curd. Process 
cheese Is a blend of one or irore natural cheeses. There are atout 18 distinct, basic 
varieties of natural cheese which are grouped Into four major categories; ve^ hard, 
hard, semi soft, and soft. The armed forces procure uiore Cheddar cheese than any other 
kind of cheese. The Ingredients of Cheddar cheese naist conform to specific requirements 

The types of natural cheeses used In process cheese determine the kind of process 
cheese that Is nade. The most Important step In making good-quality process cheese is 
the proper selection and blending of lots of natural cheese. Before he performs an • 
In-process Inspection, an inspector must be familiar with the specification requirements 
for the product being procured. In examining process cheese as a finished product, he 
checks the type, flavor, characteristics, body, texture, and con^liance with delivery, 
packing, labeling, and marking requirements. 

Good cottage cheese can be made froR other grades of milk besides Grade A, The 
milk used should be of good flavor, and free from undesirable flavors such as feed, 
malty, unclean, and rancid flavors. Two general mettwds are used to make cottage cheese 
the short-set method (In this process, the setting period Is about 3 to 6 hours) and 
the long-set method (the setting period is about 14 to 17 hours). 
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The fins ar«? used che fish'for loco»otion aird scal^il^cy in the water. 

Another iraporcant point' of ^anatqiay is the gills •< These are located on 
either 'Side of the fish*s head. They a^ ^t he ^ breathing i>c|ans of tiCe fish» 
* exctianging oxygen from' Che water for car^Q<^ioxide. Located in the glli 
area, are >glli rakers and tt^fe gill cc^ver . The "r^ers" are used for 
filtering the, water prior -tb entering th^ gill& and fhe ""cover" is a 
protective device ^or both .the gill membranes and the "rakers." (See 

The neck acea is referred to as the nape .v ^ifs portion is often 
■ removed in certain forms of fish. ' \ ' 

The caudal pedunttle is meaty pcurtion of the tail. It is normally 
a narrow and thin portion and like the nape is of ten .removefi, ' 

fhe term poke refers to the fish* s abdominal area and contains the 
fish's viscexa or guts. 

The eggs of fish are referred Co in the ^ter foods industry as roe # v. 
They are sold cousBercially in the form of ca^^iar* 

« 

These are just a few of the terms /ou may hear associated with the 
inspection of waterfoods* With this icnowledge» you should be ahl^ to 
intelligently confer with other persons as needed in you*- job as a 
waterfoods inspector* 

2. Nutritional Value of Fish > 

One of the major reasons the military procures waterfood products is 
its nutritional value. There are two nutrients we will discuss^ proteins 
and fats. The Hsh is an excellent source of protein, exceeding (he 
protein value of beef. A point of interest about fish proteins is that 
*they are water soluble and careful consideration should be giv^ to 
processing and preparation. 

Another of the nutrients is fat* Fish fat, unlike most food animals, 
is in an oil form, low in calories, and contains vitamins A and D. This 
Nutritional fat often leads to storage problems, an aspect to be discussed 
l4ter in this^^chaptera ! 

3* Other Waterfoods Inspection Agenci^ . 



/ 



As witl» all food products, the military inspector should bei familiar 
with other federal agencies working with the waterfoods iiiuiustry* The 
U«S« Department of CCTtmerce, the ultimate federal waterfoods inspection 
agency, publishes the Guide to Federally Inspected Fishery Products (6FIFP) 
This guide contains the names and' Ibcations of plants having a OS!K^ 
inspector' present during processing. Producers listed in this publication 
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«rc nt>t required to b« Ii9t«l is the tocaX or Assy Area Approved ^turdee 
Dii^ectorles. . 

. . ' ^' 

SM,liiah pro^K^s s&t Xieee^. la ^IFP appear <m the 
Interstate ShelXfleh Shipper's List published* by the U«S. 'Public Healjth , 
Service, Prodt^ts receive from estabXishaeiits.oA the OSP^ list and xfot 
in the GFtFP mm% spflear is a Local or Aray Area Approved Sources Directory 
The USPHS is responsible £or certifying the waters fron which sheilflsh 

^^^li^ ^^"^^H^^^^^^^J ^^^^^ ^ 

■' " . ■ ' " • 

The ollitary fs responsible for inspection p£ the product s(s required 
by the applicable ^specification, inspecting for .sanitation during 
procession of the products, and maintenance' of approved estabMi^hneaoits on 
the- "Local Approved Llst^ * as well as " Army Area Directories .***^ 

■ ^ 
4, Profess lospectlop , 

3. Finally, you wiifl assist in oaintaiaing surveillant -inspectifli^s over 
the' procurement and distribution of alX, waterf oods consutaed by Air force * 
personnel,' ; . ' , 

In performing inspections of fresh and frozen f^^h, first identify the 
product and insure it is the intexuied itaa for purchase. 

After confirming the id«mtity, check the produc|*s coiKiition, Is the 
product wholesome and of the desired high quality? 

The pur chase (ins truawit will d€«ignate the species §f fish; therefore,*^ 
the next step is to properly, identify, the product. eonMdering the fish's 
color often changes ahortly< after death; color cannot be utilized as an 
accurate method of identification. 

f. , 

Fins are an accurate metlwd of identifying a s|^ids, i.e., location 
of a fin, its structure, and how many fins tliere afi' on the fish. Confirm 
the Identity by checking those characteristics; describ^ for^ a given fish 
Against those exhibited by the fish you are exaiaininji for Identity. 

The next step, after identifying the species, is detem^e the con- 
dition of the product. Proper handling is a ipust with this highly 
perishable product and since deterioration begins isracdiately with death, 
extretae care must be exercised to prevent accelerated deterioration. A 
very small amount of deterioration often results' in off odor| and f l^or. 

Three changes occur after the death of fish, rigor mortis, autolysis, 
and putrefaction. Rigor mortis will be the first observable post^Bortem 
change in the fish and it appears as a stiffening of the fish's' body. 
This change results from a bioch«sical process that is interrupted by , 
death and the breakdown results in an accmmilatioii of lacti^c acid in the 
muscles of the fish causing the flesh to toughen. The stiffness is 

♦ 
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tS^a^ f Lsh!^* ^™ * cH«tlcal rarfcclon iret^an varloua proteins In 



\. . Regardless of the th«jrles es to the liows end whys of rigorf the 
inspector needs knowledge of the (tore practical aspects such a^ I« it. - 
"^deSd fifh?^* ^^"^ can i«» do to prolong this stafe 

.K-J^°! ^? f.^*^ ^ post-«ort«aa 

chaise, it indicates that a fish is fresh and fish processed in the state 

f 8f«*,^«2i^^y products. The Uctic acid present in the flesh 
-^^i^fi***^ ^^^^""^^ therefore, spoilage fro« bacterial" action is 
/^It^ ««d held to an acceptable level, this action also helps in aain- 
» gaining storage qu#ity of the processed product. v . 

\ Knowing that rigor is a goijd state for fish products, the inspector ^ 
ans^ know ho(# to prolong this coailtion. The duration of rigor ts-varied 
de^eiiding „on several cotaJitions of imtch t>ne is the fisS slge. The 
inspector has little control of this but can anticipate a faster onset of 
!w ^aUer fish, A good inspection tool to reneaber is "the 4arger 

the fish the slower the ?nset of rigor." 

Another consideration in prolonging rigor is the methods" fish are 
handled. If fish are handled ^roughly,, bruiskng anS^ tearing will take place, 
and bacteria will enter the flesh. Also,/ excitemdht or struggle prior to 
the death of the fisir will cause a faste/ onsei: of Vigot. The slwfer the 
onset of rigor, the longer* the state of rigor will be maintained; thereby 
producing a longer ^riod of time the fish wil^ r«3aain in a "fresh" state. 

with mos^food products .Vbe temperature of the fish is most 
* important. Continuous low teap/ratures ^ace best for prolonging the onset 
and duration of rigor; therefore, 52'F-is considered to be an excellent 
holdii^ temperature for fresh fish. Pish are cpii bloody ; tlvtrefore, 
lower 'teaperstures than normal ^e needed to reduce the growth of the cold 
loving bacteria present in the fish. 

Rigor is an indication of mt only how recently the fish was 
harvested, but also if often indicates how well or' poorly it wes handled 
prior to and after death. The in^ctor tmeft become familiar with the 
catxh methods of the area and the refrigeration techniques used on board 
tha harvesting vessels. 

The second observable state the fish enters is termed autolysis. This 
is a period of self-digestlon,j:aused by enzymes attacking the fish ceils. 
Ch«ical methods of testing for^ autolysis are complex and reliable? 
therefore, we must use organoleptic means for determining the d^ree of 
putrefaction or spoilage. A fish product frozen while in the state df 
autolysis, when thawed, will continue to m^ergo putrefaction. Hai^ling 
of fish in this condition in an «6pedltlous msnnef is of great imporCince. 
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iUh la «» ausolytic tm*. . . 

^ alumli m Umm 1»^coip4d«r«d «%a food souroa as»i fSr a boecer 
^•rtttadii^ of - fr«^^. eossid^ «Xa>^^t«g««,^^, loibio, puprld. 
FX|uro 2 providos «^«|9ftsi«oti of obMrvsblo ch«r«ct«rittlc». 

. Ih* f«t, observed es aa oli, osy ilso begia to break dowa at death.' 
pis oxidaUve elims is t^he rssBlt of fat spllttlag eajsysss. S€xam fish 
fats/otla win oj^aizm ev^ thov«K they «re f rozeat therefore, taM 
!E**ff'w*'*'* «*wdae for raacidity durl^l iMtora|e lasgection. tf 
the fish ape raac^, tii«^ «flll ha^ a;Jltter flavor Xeaviag Vsoapj^ fcaste. 
The odor will be stroag sad puhgea? a&d the color will change f roia dear 
to yellow and thto to brown. ; . , n 

• * ■ „ ' ' t ■ ^ * 

^. Parasites. ■ : '. 

Fish, like BOst ^laal#, are plagued with parasitee. of these 

parasitas are not tr^tnlasible to mdn and, therefore, are notxa signif- 
icant health i^oblem^ The presence of thede parasites is oftenXa rejection 
factor based da^jted. <njSility and/or est^tica. 

Parasites are discovered by use of a fish cawjler. Fish products 
procured by the «aitary reee||^ve routine <:awlliai Jj^ausa of the 
frequency pf parasitira. The requiremnt for parasite toleraacea are 
found ^ the approprlata specification, and if the prodwst eiee^s the 
toi^ance, the vmidor nay be allowed to r«iiove thte excess If it doe^^t 
BUtilate the prodwit^. . ^ 

Ilie only known flah paraaite transmissible tb nai^ls the 
^iphyljo^tl^iua la|^ or the f iah tapeworm. It appears as a cyst,, 
located iiiet uaderthi 4|i3. it is found mostly in the Pike and Pickera'l 
species y , . 

^* Specif icat^ y^«pi4^p^^»^ \^ 

mmt fish procured by tha ^Itajqr are mtrchased* la accordance with. ' 
Federal Sp^if Icafclpn PP^-381» The Inspector will rely upon this . 
docuaeat for guidance §ad Mo detenplae' aeceptablllty' of the product. The 

f^«*«-twjtosral are#it. types, and. formal with- tty|ie referring 
^. preservaifc#. Type I era fish »«rk«ti^ in a chUlea state^^ 

t?ih^ JJJI • *9^^^y^^oz*^ «tat;a. There are sHc forms of 

fish supplied to the military. • . ^ 

Form I - Whole or round. * ; . Form v' - Chunks 
Form II - Dressed . / fom VI - j^rtloas 

Form III - Fillets • & 



Form IV - Steaks 



t . . , ■ . '\ ' • 

^ The specification altb li,ta the requiren^ita fo* storage of txolm fSh! 

'salt^'^^fn!"*^ preaerviag waterfoodii. ChUling. freezing, 

salting, drying and canning are 8<»ie of the i^st widely used in the ^ 

tSn^VK??J^i^Si^ ~" """^^ preserving fresh fish a? 

they^are chtLl^ fjtett time, of harvest .through processing. 

The preseifvation ^thod ^st coaaaotay seeln ljy adiiitary inspectors is 

llltl^t f "^^^^^ freezing, i.e., blast freezing, 

plate freezix«, .glazing. The use of rapid freezing sethods <-40«F or 
lower) produce a better. quality product becauafe upon thawing, slowly 
frozen P»^*»c«8 often lose natural juices 'and nutrients as a result of cell 
daaiage. Fish flesh-^tegins freezing at 30.3«F. . 

. _ i BUst freezipg is an. exaa^le of quick freezii^ as It utilizes told, 
Circuited forced air. Profter air circulation is an iiaportaat considera. 
t£o|i when preparing the produce for placement in the blast freezer. 

' Plate freezing is as»titer quick freeze method. The fish are packaged, 
then pressed hetween two extfremely cold plates, tSus reducing the heat » 
content from Ijfeth sides. *This method, used for fillets and steaks, 
results in^a deat, formed' package. 

Plazing is an often used process asui ib especially useful in protecting 
the frozen product from frjieze dehydration ami oxidation. A thin layer of 
ice is formed around theedges of the product, preventing air contact with 
the |)roduct. This process is accomplished by exposing the frozen product 
to cold e3A"-38'F) potable water. 

The storage tempe'riature is the mat iu^ortant factor' in maintaining 
the quality of frozen fish. In order to maintain quality, a storage 
temperature of cy or lower must be maintained. Fish stored at -10*F will 
be noticeably higher in-quality than those stored' at O'F. Fluctuating 
temperatures axd low retative Humidities enc<»jirage dehydration and 
deterioration in frozen fish* 

Another major aiethod of pr^erving igaterfood products is salting. / 
Salting is the- most", important .m.ethod of fish curing ind Is used in nearly 
all a^thods of curing fas a. flavoring agent. ' Salting preserves fish by 
extracting water, thereby making them less Subject to spoilage. Care 
stK>ttl«f be taken id salting fish* to p^vent oversalting. 

Another method of preservation is- drying. Drying may bfe accomplished 
by using smoke ^lone or in conjunction with salt. Again tHe preservation 
principle is based upon *the re^Val of moisture. 



. - • •# 



-.. ., • . ; ^ ■ :v •• •■ .. <i-v ' <; ■ . ■ 

Canning is Another pr^rvatlon method us^d by »the 'vater€oods Industry. - \ 
_ A revieu- of Fdod FrasgrvaCiy. and Catmiiat wiXltptovide an, insight into tBi 

^ earning, process. Oa« ftsh ^duct^.^jalaoij, is cdokedj'a£teri tHf cannihg . — ^ 

8. Inspection of Ftsh^ ^ % > . 

'* * The^olXowiin^ ]psiragraphs contain somd points to e3^ine on 'classes of«: 

inspection. In an ideal situation, vatch the f i^ be^ng caught^ ^nd follow 
through on every step inVb|v*d until jthe f i«h is packaged. In sKssj^ cases, 



4- 



the piwdtv:t vill aot_be-se«n* by the inspecto^ udtfl it ^ i>ffered in 
?a/cka'ged f^tia. While we will not- attest to reAeirf^ each' class ofSjinspee- 
^ion saparataly, information is provided to help 'tfte iflsp*ec£o-.' ^t^' his/her 
duties. Prior, to .fiftiy prbcuif«aentsinspection,* several^ ite«s rje neisded» ^ 
I.e., purchase instrument, applicable specification and amenanieiits, • - 
applicable cQsssodity^ clauses and articles, and apptlcable'specit'ication* 
for packaging and packing, , , ' '■ ^ / ^ 

AC origin, check tlo.t. ohly the type, specid^, and gra'de, but a1so\he ; 
methods of manufac'ture and sanita/y , conditions in the plant. ^ ^ 

In a cJbass 4 inspectioHt be lntere£U:ed in quality and condition. *To i 
detennxae if thi. product * 1^ insanitary or unseundt examine f c r evi -Ke . 
of rancidity, t^l^ihg^^ref reezing ai^ contamination through brfeaka>« of 
boxfes and aduitex:acion.*^^ If - an ohvfous errcir has been taade^in type, 
species or*gra4e, Or if ^^a '^ubstit«ion is suspected, re<»nmiend 'provisional 
rejection of the product* t . ^ s ^ 

In clas? 5 work; be pritaarisly interested in the condition of the ^ 
product and in teething the\Government*s iliterest^ragainst damages 
occurring during star age and shipment • If the fish ^ows evidence of ^ 
serious storage^'deterioration, but is still fit £or human consumption, 
advise the cc^maisjsary officer, and recosmBenc^ ifnmedia^te issue. ^ 

In. a clas^^7 inspectlbn, deten^i^e, ajt' ^he time of ij^sue or s^le, ^ 
the wholesomeness and Portability of the fish* It may be necessary to 
^ perform an organoleptic exaMjiationii t . ^ ^ ^ 

For ,a clas^ 8 inspection, check for, quality and condition and 
detemine if the product is from an ^^xov^A source, ^ 

In a class 9 inspection,^ * examine thfe product for of f-<?bnditions#* ^ * 

Recoimnend the issue of fish that ^re showing deterioration or storage 

das^ge, and check to see that proper storage .condition^ are being mai*^^ - 
tained* ^ ' . * ^ 

With the knowledge gained frc^ this section, the inspector shoul^, ^ 
equipped to perform origin as well aa in-^s^r^ge inspect In** Alwa<-5 ! * 
aware of the post--ii»rtm changes af fecting>fche qua^it: j\ \l conditions r » 

* ■ ■ ^ 1 " '* * 



<|rreftttcts pt0fiitt0A for usiKby the ailitary servlcest Xt 1« the 
. veterinary inspector's responslbUity to insure th^t Uncle Sa« gets what 
Is paid for, i.e.. .the ^highest nualitv waterfoods po'ssl^te . *. 

V SECTIOti B ~ CRUSTACEANS e^IHrJ 

Shrlsq) are becoming aore and i^re popular as a food it«a iti %hm \ 
- ►afl.ita'ry di^t.. They' arr da^if ied^ as -a Crustacean along with auefe other 
shellfish as Crgb and Lobster, Some ofttheire Crustaceans are procured by • 
■ the military, but shriop ara mo^t abundantly procured. Shritap are a high 
'I source of protein and pr9>g»e a^-tasty variation for^the diet. 



1. * AnatoBv of Sh|riffip . ^ ^ % 





. As wjth fish, anatpy will be the first area covered in the sj^udy of 
, rlBp. Without ,3 ,bi<s^ anatomical lmowle<%e., tlk inspection of 4hris8p 
would be ^most dif flculC. , Figul<6 3 is Oia^am of a shrimp with ia^r^ant 
ana ttmical parts identlfted. Listed below^are son« of these ptets and* the 
functions* they serve in the^riap. * ."^ 



' The head contains all the internal functional syst«is, except the ^ 
intestinal tract, and is usually reiKJved prior to icing aboard the 
vessel. .- * ' ' 

.; ' , - - . :> 

^al^ Is tife edible fjbrtion of the "Shrimp and may '•'•^ prepared and 
processed in several, ways. ' ■ * , . ' ^ ' 

I The intestinal tract is- known as th| sand vein, is r^aoved in awst 
I\repared shrimp, and is found along the of the shrimp. A shrimp which 
. has had both the sholi and sand vein remov^ is refet^red to as peeled and 
deveined. (P&D) ^ 

Species of Shrlaro . ^ - , ■ 

.* i. ^ • ■ ' , 

T|iere are i^hree specie** procured by the aiiitaryi white, brown, aiad 
pinic shriBip, " . ^ ^ 

White shrimp are the most expensive bec^se of the soft texture of 
•the. flesh. They can be identified by. the tail being edged in green i, 
' When spoiled, this^sfitimp will turn a- brownish or reddiilh color. These 
species are caught offshore during the day. 

» pie* other i^cies are very similar, both having a grooved section on 
the tail appearing on the last segment* S&f Figure 4 for a view of this 
poiiift of iden!ti£icatl0n. The brc^ ah^^imp is "the largest' of the varieties 
procur€|i by th^ militi^ry wh^le pink shrimp Havf a distinctive pink spot on 

^ the miatf mid«iiy along the tall. These. grooved species are. eaught at 

' night in de^ip wati^. 



AU iptcics of ftSwrii^ spurn la thalloy w^ttr 4urla$ e«rly sprlog 
atid^ch«n dic» The nmi Qtop firft cp^«Ar8 on tht amrket 4urii^ Jua^ amd 
iK*fuXy« Ti^ fOTWining shirlso liOfk their waV bAck to dAso wacef • 

J. ?rece«ainft of Shriaip , 

Shris^ die soon after leaving the water so lamed la te ^proces^ng is of 
utmoat importance. Most are harvested using the otter crawl method, 
resulting in, large catchy of sehooXlng shrimp. As a result of the 
sudden death of shrlap, the^ processing begins on board t^e shrimping 
vessel. ' . • .. I 

^ The first j>rocesslng step after landing^ normally the removal of 
the head » thus ra&ovltig all the Intematl systems of she shrimp except the 
intestinal tract^ ' ♦ ^ ^ ^ i ^ % 

The next processing step* is to ;£ce down the shrimp to lower tnc- 
internal teaiperature anci reduce spoiitegee Shrimp, may be eit;h*er chilled at 
-this po£nt or frozen. If the chilling methoti'is to be used, the procedure 
is four, (4) jfifitches of ice, four (4) inches of shrimp, and four (4 ♦ inches 
of ice, - ' * . ■ ^ ^ 

, If freezing is\co take place at sea, certain procedures must be 
fallowed* to prevent quality loss» The shrimp will be culled and was^*t$u 
and then placed in a circulating brine enhances rapid f reezitig and cut^s 
down on sa'lt penetration of the flesh, the shrimp are rraioved from ti^ 
brine ana storfd at 5*F or lower. - . - 

^ Withiii five d#ys after the vessel arrives in port, the frozen shrimp 
r.ust be stored at Q^f or lowter. Within six weeks after tne initial freez^ 
ing on board the vessel', 'the frozen shrimp must be further processed. To 
properly thaw frb^en shrimp, circulating water is used at not more than 
(SMT) bO^f and removed within 15 minutes* i ^ 

. ' ' * • . ^ / . ' ^ ' 

There are several methods of preparation of shrimp for military procure 
nent. Shrimp prepared in accordance wi1th (lA^) Federal Specification 316, 
j^iir i>mp m Uaw and^ Cooked, Chj^eB'and Frogen> are described in types, forms, 
and stvlesT, Type refers to thfe state of preparation^ raw or cooked. The 
f onr. determines i£ the shrimp Jls to be peeled or ^ot^ while the stvle 
indicates whether or not the saW vel^* is to be removed. This information 
will be indicated on^ th<^ purchase instrument, 

Ano titer m^hod of preparation of Shrimp is brea^de^. Breaded shrimc 2rt 
processed lAW Federal Specif icatioh 315, Shrlmi., Frozen > Raw, Breaded . 
Witn the addition of batter and breading tc the product, increased ca*- 
must be taken to insure the quality- and wholesomenes£ of the err iz^- 

In processing shrimp for breading, the i^ed'snrtmp' inun^r^^c-. 
water with internal tOTperatureJijot to exceed 50^1, - r surinp tna: 
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gp to 70*r^ int^niAl t«spc7Attt7« of 'tho i^diiMt catu^t 
40 F lor oor* than.oao bmts dttrisg ptecoioii^, .ThU i^ur id to 
: iaeXtttle.tha pealiog, d^oialag, aod eoatlns; | ' 

Th« pcill^ and dcvalniag having takm plae«» tha hraading proeaaa 
9«gina. All^ihriap for oUitary uaa will be aeehanicaXl^ breads baeauae 
hax^ breading is oot,aUow«l. The batter' uaad in tha^teadlng precaaa will 
. n«t go a^e a tesparature of 50»F and haa a ahelf life of t hours. Batter 
over 8 ho^ts old is not aeeaptalfle« There are three ranges for coating 
content* of breaded shrimp* , f 



Ha^e 1 - SBfT 30X breading by total umigkt. 

Range 2 - Over 30% but ^IX 402 by toca .vmil^t. _ 

Rai^e 3 - Over 40S but mS 50% by' cetsX ^ight. 

, * * * ♦ ■ 

^ The ' formula for c<»8puting the perceat breading ist 

Breaded Weight - Unbreaded Weight ,^ 
Breaded Weight X 100 

• ■ * « ■ ■. . * . 

• 4. Grading of Shrino . , 

tmrii^ msat be graded. Thifre are three grad^ for shriap as stated in 
U»S. Standards 'fo r Shrimp. These grades are derivea from a nu&eriddi t:otal 
value r«iaining after subtracting points assigned to defects found. See 
Figure 5 for these defects and their point value. The three grades and 
score requir^ients are: ^ > 

US Grade A^or US Fancy - SLT 90 points 
US Grade B or US Good - IJLT 80 polats 
' US Grade C or US Commercial - NLT 70 points 

The military procures only US Grade A and US Gr«fe B. Organoleptic 
ejiaminations for flavor and odor are Also considered in grading shrimp. 

5. Sizing ol Shria» . 

Shrimp are sised according to coutat pe^ pound. It is importapt to 
correctly determine the weight of the shrimp and. not excess water absorbed 
.during washing. Allow about 2 minutes for draining prior to weighing, ' 

• The count per pouiui is also important to food service personpel as they 
depimd on a certain mtmber of shrimp per man per meal. :^e ^ipplicable 

•specification will state th^ tolerances for shriiap sizes. 
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6* b«f«ct^v Shrlao. 

, The cuXliog proem oMstioned earll'eir Is med to xemve these poor 
qtfiaity or d«a«g«d ahriap. One of the core coaaaeaXy foutid d^feets is 
tlgerif^ «^ i« tt» resitXt of &» es«yB» hl^iumisg • the M^^m Qd!»»e«tlxig 
the s&eXX MgoMttl Tigeri^ doee not affect the f lesH', but is ui^esitsble 
«8d should not be accepted for oilltery products if found in eKcess. The 
«<klition of the cheialeeX* sodium bisulfite, to the ice will help prevent 
this condition. * . ' . 

Another defect is the cotton shriiap and the cause for^this con^^itfon 
is not kjiown. Shrimps exhibiting the signs of a cotton shrisip (^oft» 
opaque^ and gelatlnuous flesh) should not be accepted. • 

' The odor of sfiriiap is an excellent inspection point. The odor should 
be fresh and, characteristic of shrimp. Occasionally shrimp may feed on 
certain seaweed and develop an odor of oid'ofona. Although this does not 
' indicate spoilage, it does reduce the palatability of the product. Shrinp 
with a pronounced odor of iodofoina should not be accepted. 

Since Shriasp are proc n larger amounts than any other- waterfoods 
product, it is important u. ^in alert for improper processing or , 
storage, thus preventing a loss of na>ney to the Ck>vemment. Proper 
rotation of Govemfi%i|t owned stocks is a^andatory responsibility for each 
veterinary inspector. 

" SECTION C » ^tOIX^SKS (OYSTERS) 

The le^st procured wateiffood is the Wllusk, of which the oyster is 
a specie* Even though they are procure in small quantities, "the 
veterinary inspector may be called upon to perform an <^rigin inispectlon 
on this product. Know s<»aething ^bout where oysters grow, how they are 
harvested, processing, as well as the defects often observed upon 
inspection of the product* 

1* . Anatomy of Oysters . 

. . . , 

The inspector needs to know basic anattmy in order to insure that the 
product does n»et the requirement^ .* Some of the basic anat^ical featut^^ 
of the oyster are discussed in the following paragraphs, (See Figure 5) 

The shell serves as a heme and provides prot^tion for the oyster. 

The palps of the oyster serve as the lips and are lined with ciUa 
that help force food toward the mouth, ^ * 

The oyster breathes through its gills . This is the site where oxygen 
is exchanged for carbon dioxide, 
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*rhe cwo halves of the shell aire held tofether by t^'. aMactev 
muscle* Thi's jmtscle enables the shell to o^es ami close. 



2, Habitat and HarvestiPit , / - ' ; - * . . 

Oysters live ^n shallov, brackish iimter la areas called, heds. Brackish 
«#ater ls found where salt ^ fresh i#»ter 6eetp ^Oysters irill live in 
pollute waters; so the inspection of tl^elr habitat i^ irery iffi{»ertant. 
Oysters usually spawn during the suacier months. Ihiring thfs period, this 
, • oyster seat has .an off-flavor| however, this is not. an ii^ication of- 
spo^^l^ge. • " ^ 

The* systea of (Sapturing oysters is called f harvestii:^ Driving and ' 
hand conging are the two methods used to hakv^s't oystex>8# Qredgli% is 
uaed primarily in privately owned b^s. Large numbers are harvested in ' 
one operation .using thi^ method. This req[uir,es intensive reseeding efforts, 
ie order CO B»i£tain an adequate c(aBs»rciaX sujpply. 

Band tending Is the only method^ allowed in state maintained, pu^iic 
grounds; iwwever, 4his slow process is not practical cowmer^iallV. Ttfblic 
grounds are not reseeded of ten and. are primarily for use by the general 
public. . - , , = : " 

.3.« Procpssing of Oysters . 

' As" the cJiiitary procures mostly shucked '(Shells -removed) oysters, this 
^Iscussion will cover oniy the processing of shucked oysters. The first 
step in processing, after removing the oysters^ from the boat, is to wash 
them thorpugtdy preventing contamination of the edible product. 

The' next process is shucking, Qr removing the e4ible meat from the 
shall. The ouster meat will remain intact during further processing and 
none of the internal systems are removed. Care must be exercised during 
shucking to prevent' damage to the mfeat. The tieat is usually removed with 
the aid of a knife,. 

The oyster meat is then washed again to r^iove any s#nd or shell 
fi^'agments i^lch may be adhering to Che meat. ^ This washing procesf is 
termed "blowing" because the vacer is agitated with air. Draining of the 
oyster fgjf aboHC two minutes is required af tdr the blowing operation. 

^To^be cOhsidered a fresh oyster the product mu4t meet certain require- 
ments. One requircsaent is that the oyster imist be chilled to 45'F within 
four hours of ahuckic^,, Thfy imst bfs lower cm! to ^ internal temperature of 

40*F within six Huiurs after sfhucking and naist be n^intained at this 
ten|>erature until delivery, - Fresh oysters- cannot have been .in contact 
with water for o^sre than 30 minutes during processing. The time the oyster 
spends in the "blowing" wash is doubled when COTiputing the total water 
. contact time of 30 minutes, the amount of time the oyster^ is in contact 
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f with water is regulated to prevent excessive absorption of water. The 
fresh oyster t^en muse be delivered within 120 hours of shucking. 

To be considered -a frosen oyster, the product aust be lowered to O'F 
within 24 hours of shiK;kiag and be maintained at this teaaperature until 
tioe of ?dciivery, at which tiiae they must not be more than 180 days old. 

4. Specification Requireaents . 

In addition toi^the requiraaents for fresh or frozen oysters, there are- 
Federal Specification requiraaents for products procured for military use. 
^ype t refers to fresh pys;:ers and Type II are frozen oysters. 

Jtesh oysters are sized according to. count per gallon or quart, 
whereas frozen oysters are sized by count per 6 pounds. The military 
normally procures only frozen oysters. 

5. Def ec t ive Oysters . 

r 

In saost cases defective oysters will be identified prior to the actiial 
processing of the product, A defect easily seen is termed "gaper" and is 
defined as an oyster having died prior to shucking, exhibiting an open 
shell smd relaxed adductor muscle. Gaper oysters are not acceptable for 
military procurement. 

Another condition often not^ is termed green filled oysters. This 
condition results from the ingestion of certain diatoms by the oyster 
and %rill appear as a bluish or brownis^i color in the pigment of the 
oyster's gills and mantle. Green gilled oysters are not acceptable for 
military procurement. 

A condition found in frozen oysters is termed pink oyster . This is 
the result of the oyster meat coming into contact with a yeast. Normally 
the contact comes during processing; therefore, care oust be taken to 
maintain superior sanitation and prevent contamination. Pink oysters 
should not be accepted; although there is one type of pink oyster 
acc^tabie. this condition results because of certain food being fed to 
the oyster by the growers. If this does exist, the producer imst present 
^ certificate certifying the oysters are not contaminated and the pink 
color is a result of controlled feeding. 

In addition to oyster » defects, origin and destination inspeccors 
should be alert for damaged oysters, 

6. Inspection of Oysters . 

The military veterinary inspector may become Involved in the 
inspection of oysters in three areas: origin, destination, and in-storage. 
Always inaure that the military receives what it is paying for, and the 
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oysters are haa4X«d ami jtored in the xmnt b«fi«ficiai isaencr* The source 
of the oyster is most important to the inspector, and a« stated earlier, 
oysters can live in polluted waters and may beccane con^minated by human 
sewage. Coianunicabie diseases such as typhoid and hepatltis\ftre often 
associated with oystersj therefore, always Insure the oysters being 
inspected have been harvested from a U.S. Public Health Service approved 
area. Samples of the oysters should be examined by an approved laboratory 
for the presence of coliform and other enteric organisms. 

The origin inspector will also need to certify that .the government is 
not buying shellfish affected by paralytic shellfish poisoning. This 
condition, in shellfish, may causfe a severe poisoning of humans.- This 
problem is most cwnmonly found in clams, and does not cause harm to the 
shellfish. Shellfish feed on certain gonvaulax plankton which are plenti- 
ful during the summer months often causing "red tide." The toxin is 
accumulated in the digestive gland of shellfish. 

Another important area is the aiwjunt of free liquor found in the 
containers of oysters. This liquor is a combination of the natural Juices 
of the oyster and any water absorbed during processing by the oyster. At 
origin fresh oysters can have NKE 5% free liquor by weight, while at 
destination, the requiranent is NMT 10%. This allows for more drainage 
of liquid from the oyster during transit. However, frosen oysters are 
not permitted this draining, and the requirement free liquor is 5% 
for both origin and destination. This is an important factor to eliminate 
paying oyster prices for water. 

Oyster liquor is also examined to determine the palatability of the ^ 
product. As Che product ages, the liquor ferments resulting in a lower 
pH value indicating a more acid product. Ac origin, the "pH value of a 
fresh oyster is to be NLT 6.2, while at destination, this value may drop 
to NLT 6.0. For in-storage inspection, we need to know that a reading of 
5.9 indicates a stale oyster while 5.7 is. considered a sour oyster . The 
palatability of a stale oyster is questionable and consideration should 
be given to the monetary value of the product. Sour oysters should not 
be utilized. _ \. 

There are several ways to determine the pK of a product,' but the 
Taylor Color Comparator is the one most commonly used in the inspection 
of oysters. Figure 6 shows a Taylor CoJnr Comparator. The chemical, 
Chlorphenol red, is added to the liquor resulting in a color change of 
. Che liquor. This new liquor color is compared to "set" standards on 
" the color comparator slide, thus allowing a pH determination of the 
product. Caution should always be practiced to not contaminate the 
Solution. 

With the knowledge gained from this section, tHe inspector should be 
familiar with the anatomy and processing of oysters. This knowledge will 
aid at destination as well as origin -and insure the best product available. 
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The cerw "waterfoods" includes fish and shellfish. Proper handling 
of wacexfoodSy the changes they undergo frcm the time of harvest until 
they are consumai must be understood. The veterinary inspector must know 
the various methods used to retard deterioration and preserve quality, 
flavor, palatabllity, and desirability. The inspector also should become 
acquainted with the nature and extent of inspections performed by other 
govestment agencies, thus minimizing duplication of inspections. Military 
inspection is, in reality, a supplement to fill any unguarded gaps from 
the, time the waterfooda are caught until they are accepted. and consumed. 
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♦ PURPOSE OF STOY mtm, WORKKWCS, PfH)©m€0 TEXTS ANO I^NKMJTS 

f — SMy^ldes, VtorHbo<*s,.PfOfrwe<t Texts and Hanctaifets are training 
publl canons authorized by Air Tralntng Coa»)and (ATC) for sttMlent use In 
ATC co6rs^. 

• . ♦ . •■ -■ 

^ The STtJOY gjlOE-(sa) presents lihe infor^tlon ycu need to couplete 
dte unit of instnMjtlon, or gsafees i^sl^Mits for yoM» to read In other 
pjublicatliwis virtjich jswtain the 'raffed Intdraation. 

The MORK^KHC {\^} om'tains ^rk procedures ^l^^to help you 
achleye the learning objectives vf tite mit of Instrticffon. Knowled^ 
acquired fro^ using the' stu<|^ pilde help you perform the missions 
or exercises, solve the prohim* or mum* <|t»st Ions presented In the 
workbook. 

The STUDY ^IDE ANO MOfO^mm tSW) (Stains both S6 and MB oeteHal 
tinder one cover. The tMO training publications are coe^lned when the \iB 
Is not (tesl^ied' for ymt to wHte in» or when both S8 and 1® are 1ssi»d 
for you to keep. J 

The PR(^RAMP€D TEXT (PT) presets InforRatlon In planned steps with 
provisions for you to actively re$|3i(md to ea<^ step. You are g1v<»i 
linmedlate knowledge of the correctness of each response. PTs may either 
replace or augment S6s and V®$. 

The HANDOUT (^) c(mta1ns suppleinentary training materials In the 
form of flow charts, block dli^nms, printouts, case pr(^leffis. tMsles, 
forms, charts, and similar materials. 

Training pi^li cations are <tes1gned for ATC course use ^ly. They 

are updated as necessary for training purfH^ses, bMt are f¥T^ to be used 

on the Jot^as authoritative references in preference to Technical Or<ters 
or other official publ1cat1<ms. . 
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mn m vesetasle inspection 

(»aECTIYE 

The objective of this text Is to prov1<te the student vrfth basic Infomatlon needled to 
ufKlerstInO /actors Involved In the Inspectlw of fresh fruits and vegetables and iff their 
storage. ^ " , 

■ . - ^ ' 

INTRODUCTION 

Fresh fruits' and vegetables are still living Items. This imist be considered when w 
evaluate thcfR for possible procureu^t and again ^en we are deternrttilng hw they shot d 
be stored or hoi» lof^ they Rwy be- stored. In OfMr to wnterstand the effect i^lch t>'is 
may have, you first need a knowledge of plant anati^ artd phvslolooy. This ''text nijl 
provide you with basic Infonwtlw In this area. It will also IncltKte the basic details 
relative to grading of fresh •'•niits and vegetables. 



INfORfWTION ^ . 

Approximately oto dollar out of every 16 of the Anaed For^s food budget is si^nt for 
fresh fruits and veget^les. ^et, nutritionally spealcing, the product Is a baroain - an 
investment In gwd health, not a luxury! Wty? Because fruits and vet^tables supply these 
percental of the nutrltlentl regulreaents of the Arraed Forces-^adi day: protein, 13 
percent; carbotiydrates, 15 percent; mliwrals, 52 {aircent; Vitamin A, 58 p^gcent; Vitamin 
8, 48 ptreent; and V1t»Jrfn C, 92 per(»nt. The quality, f reshwss , .awf hinging technioue 
of these products directly affect the available pen»ntaoes of the ai»ve eieswnts when the 
product gets to the table. That makes the know-how that you carry Into the execution of ' 
your job an laportant Invesfetient. So In terms of nutrition, is the contractor delivering 
what is ordered? Is storage and handling such that the more valuable coR^Kwents not 
shrink after purchase - is the dollar-value paid for actually placed on the table? Mark 
Twain quipped A cauliflon^r is nothing but a cabbage with a collet education." Could 
it be possible that a little more education could squeeze a- little more v*lyg^re»» the , 
nutritional fruit and vegetable dollar? 

look at that aspect of your job which concerns fruits and vegetables. As a veterinary 
insiiector you hav# three main tasks, first, you inspect fruits and vegetables to deter- 
mim contract coapliance. Second, you conduct surveillance inspectlqp of fresh fruits 
and vegetables. During these Inspections; your attention will often be focused on how- 
fruits and vegetables are being tjandled af^yeur base, **ich brings up your third assigned 
task; namely, to recfipmend proper practices and procedures fo» handling perishable fruits 
and vegetables. 
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' S€CTl<m A - FETORS IffflUEflCIf® ina^CTlOH- 

\, PhyslolMfcal Pifasws of ?1«its. ^B•fo^t dlsotsslnq iiw^ii^on, Ut y$ ripldly 
f^vlCM th«>^1o109tea! (»romMS «Hi ttio rtlattd fictors have an offict on tim 
Ins^ctlM of fruits and \^t^lM. 

a. ^)»syft^i^ji. Pf^^ynti^ls is na^rs*s of laiBtfBctifrlnf ^wfrtcal osipoi^ 
wHhIn ttk 9imt mth tim aid of stmsJilnt. 7i» or^nie S(^t»^ (c^liH^c^n) In Vim 
gf%«i f>art of tht plwt, trndor ^ tirtlng of tht sunsii1nt*s ^mrsy, cmbitm water (as 
absorted by ttw roots^ «td carbon dioxide (fro» tiw air) to produee a sIfflpTe sugar and to 
ll^rate a «i$te product (fme oiQf^) . This slrnple su^r is .used to syntfwsixe carbo- 
hydraHis, fats, and proteins. After entry into tl» cell s^, tim circulatory system of 
tt» .plant te»s^^ ^ ej«»ss simple siraars, etc.. to «»1r plant/ stora^ position. 
B«Mip1es are: tubeis, potatcu ' Stm. aiefy; «Ht tea«», splnfchr " 

^ b. Tr^piratlon* The e)«ess water absorbed by roots is excreted by pores in the 
green leaf and evaporates {transpiration). Vm miiwrals In tte wator are retained for 
protein synthesis, . - 

b. Respmt1«if Resplratlwi is tl» Hteratiai of st«ftid energy to laalntaln the life 
PTomses 9fpm p^tet. For iiwtance, «» livlrtii cells re^re oxy^mi su^iert until tHe 
cell is (^ti%yed*b^1niury or disease. This respiratory proems c«ii1f««s after the 
fnrtt or ve^table is tiarve%t«d. As It continues, heat Is relMsed and carbwi dioxide and 
water are fonaed as loste pn^cts. Type of plant and tenperatures, vary the jwount, but 
poor ventilation will cause a rapid brealutom of tJ» pro^tct as the by-prodi^ of * 
rasp1rat1«i rapidly accumulate. The life spah of a-ve^^table or firult is ^ipen^nt upon 
It* respiratory rate. Since tenpera^re controTs the rate of respiration, prt^ teepera- 
ture (35* F. to 38* f.) prolongs product life by slowing d<^ the rate of respiration. 

2. Causative A^ts of Disease. Fresh fruits and ve^tables, even after harvest, are 
still living plante. For 1nspect1<st purposes,, cmlder a plimt disease te be any upset 
of the l»hys1ological processes within the viwetable or fruit « an,t^set which breaks i»m 
the product. Since fresh fruits «^ veget^le prodtMte are disease pnme, consider the 
etiological a^ts (causes) of plant disease as being either biological or physical. 
Biological causative agents incite Insects, bacteria, viruses, and inolds. f>f^ica1 agents 
can be subdivided into tenperature, ht^dlty, chesHcal, af^ mechanfcal groups. 

a. Heating Injuiy {st«*um or scald) primarily affects apples, papers, and to^toes." 
Exas^les are bruise apples -and greenish petato«i urtiere a scarcity of leaves allows too y 
nuch Sim te penetrate the plant. Another !»at1ng injury Is caused by high t«i«eratures . 
during the washing prooss; for exiMple, orat^ so washed <^ve>op burnt and dried-out 
skins. On the other hand, in a low te^rature Injury (chill or freeze d^age) » Ice 
crystals form, crush. cells, and cause a toss of juice. Rapid deterioration follows, 
creating a fertile field fof infection. 

b. The sain agwit, hoi«ver, is bruising (crate pinching ar^ rough haiKlling). Cells 
are mechsilcally cn^hed, di^trc^ng their structure; ami the skin may \m broken, ^stroy- 
ing the pro<hict's barrier te disease or te chesHcal d«tsa^. Thus, rough handling and 
bruising are precursory to most of the Microbial -caused diseases. Later will discuss 
nore fully how injury serves as a point of enl^ for <^ay organlsns. 

c. Chemicals InprtHNsrly used in plant proo»s1ng often tmam causative a^ts. An 
exjwjple would be checjicals used to wash or te rtKaove spray residuals. Specific exasnples 
are: (a) hydrochloric acid injury (afH^rlng as a light tm bum on the product skin); 
(b) %^iM silicate Injury (i^H>ear1ng as a broMi area on prt^tuct skin); af^ (c) sulfur 
dioxide injury (apfHiaring as gray bleuilsNHS on the product if excessively uspd for • 
fuartgatfcm purposes). 



^Ultllw rot iV\m mU)^ ft^eoMmi 4i9M$9 tm «ff^ m\m, Tt» Mils bmmm 
^ ^11 cmr on t^ir t^^n\ preeamu Mm ti^^ tl» contvHi»t«& 

l^eii tlM ikin t«Hta,^t It tttttt or no^Mfe to «tit frvsh o^lo ItsoTf. 
/{Tilt sp»« «^ llvi 2 Mifcs Of Mtep m ftwn^lt ^fU^I) 

^ ^ ^ iWs^ m .t^tlklt, if a ^r«i& ^mn in m fkln (ffitro- 

meim wKlmMi Into tl» oMbtintlm} m dimm If liiiplwtod alnsst t , 
fM|4iauiy. t^Atr Icti edndltiM, si^ as lOMtr ^B^para^m, a tim 

maU fcm ba*fi rai^fatf bt«»« m 41stas« ms ostabHsM. M m (Haaasa 9r#^s«, 
calls 41a dlslntipvte, <»d ral^a ^11 flul^. Ttm call flirt^ Sba-fio 

tfUwr pl8» to so thay Hood tNt^acas batwoM a<Mac«it celts. Tfttts a «8taf*iMi»d 
^aaranca ^i^m avldaaca to of rot. This itatnp*^M'«ppMr»ica va^tras 

4 to 7 ^:Xo ^lop. A UUr Mlraofot of ttM disaasa mattm-fa nm irfim «<t of 
ttw tfl seised tissues, wttich, .fti turn, take on a broim apptarance. In avaa'iaoft sdvanctd 
stagas. tha external pold can acttidlly bt sa«i with tha Aal»d aye. 

(2) Tfiara. are sw^ ot«er fruit sad va^tiMa dlsMsas, aost of idil^ orlflaata' 
In. a eonblnatlai of vmmm, Vm. Mipm mjf \^vy, bat ret^ littidll^ are too 

oft^ ttia tHwinf at«it. Vm pliapsloloflcal patt«m ^bmvad ^ of^ slutlar , 
to that (^cHbad for blua moid. The Mterrsoaked a^«araftca Is usually ^ first sl^fi 
iwtad. The strttctural «td p%s1ca1 chan^ (|>atho1e9lca1 ) varies as to twaparatura, huurtdlty 
ptd Urn c«isatl¥t a^mts. 

' . ■ . s , 

3. (MUly Cmtrol of PeHshabIa ProAica. TlraiMratstra ai^ Heat control, teth t^thln ^ 
plant at the tlse of aaturl^, and on «irwi§h the processinf, Inspmien, hwidllnf, 
storm of the hanmtad pro&ict, fs w»ti»r aspect of ti«m^ pl«it*s tlf* tl»t wa 
will revlan pHor to* air dlsetoslon pf 1f»>imi^. HituHty wid Hpmm', esitrollad 
tefflrtdlty, cooling, and. rafH deration all relate to (^talll^ cwitrol of peHahable prpduce. 
Ut's surt by recalling the dlffatOTca betMa«i raturlty and Hp«iess. 

a. >&tur1ty vs. i:ip«««$t'. KSturlty'ls dffliwd as that point grewtt CMses: the 
seeds are davel^ and tfw Itaai Is at t|# stage of davelopaa^ where the Hpenli^ process 
will emtie. Alt this definition is relative. Actually, MtuHty Is tite growth devel^ 
nant of the IndlrlAial predict.' Different fruits ^ ve^ti^les will haw diffarwit 
wturlty ra<^1rsfl«iits that relate to their toe ta^ aeoaptahlllty. For ir»ct1cal use, m 
tens •aatunty" Mtst take Into consld^atlw where the product Is to ^r^consuMd In relation 
to Its origin. For exa^>la, tontoes and pears mtt be plcfsed In a satttra greim state If 
they are to be eonsuMd any great dfstwice ^ 

b. , Rlpen^s Is defined as that staiH^ ^ davelopimt «^re mm^ of the stardMS ha^ 
been converted Into «^ to M8i» tho predict fit fPr use. The*fli»h ««d1i»H1y yields 
to moderate pressure af^ the pn^uet. Is in prim mktittg f^idltlon. 

c. Controlling heat. The mzyines cental na/by the Ifvlf^, breathing or^lsms bt-lng 
j^t ch«^ In Mtor, texture, cMcal conposltloK after tmrmt md tts^^e^^ieut 
sten^. These ch«t^ geiMirate Internal NNit wMch has^f» r1p«i1(^ «^ ultlmte 

" deterioration. Artificial methods are used to rasnve timo \mts or to eoiltrol then if 
the produce Is expected to maloUIn t# ^1^. !n ^r you Mist tm aware of tin • 
controls of three ^fpes of teat as they affect shl^^li^, st«p^, dlstrl^lon'of 
fhiltS'and vegetables - flet^ heat, vital hMt, md cenuif^ heat. - , 

* • (1) Field (harvMt) heat Is' that ex^mally iterated heat t^e fast raidval will 
favorably set col^, flavor texture, and retard enzysKt^c ict1«t« Preferably It. Is 
raemd as soon as possible after harvest, soiKtliias String field pi^li^. It be 
rnasved by )QM(rocool1ng (1m at^ n^ter) in the pa^li^ sted, ^ by vacuuii ooollf^^ln ttm 
sh«i, car or cnite« 



' (2) Vital (latent) heat Is pro^i^ respiration ai^ other c^eolcal cham^ 
durfiM trwsiHirtatlon ^ stora^. Experts tise this heat to detsrmira relative teinperature 
ami hi«n1d1^ re^lrenents for different species* as relate In AFM 14S*t, Coealssary an4 
Sttbslstefice Oeiwt Operating Manuel, for Instance* imches, tetttice. vp4 pees ^rwrate more 
vital heat since tim have hl^ier r^lratory rater* while potatoes* on1«is»*aftd apples 
9ener8te less vital neat tecaise of lower respiratory rates. 

(3) Container heat Is that aojul red fresi the actual container fsaterlal ,.froBi the. ^ 
Interior surfaces of the warehouses and transportisrs* and frm the surroimdioii alsaosphere. 
This* aablent teinperature rnust be carefully controlled In refrl^ratlon and storage hanilllmj. 
• . - ' • 

d. Heat cswtrol vs. respiration control. Before proceeding into a laore detailed • 
explmnatlwi of heat control by.refrl^ratltsi, let us exialne the ji^latlwwhlp of neat 
control to plant rwplratlon. As previously stated, resplratlwi Is a cwitfnuous process. 
U takes pTa» during photosynttiesis aM cont1nv»s In ttie plants after harves. But cwitrol 
over the rate of resplratloi* must be' considered In the.handllnci of all fruits and vegetables, 
itesplratlim must be accelerated for s«^. products and tiNicreased for othefs. »teat control Is 
Involved In both types of resplratlwi. Resplratlwf way be accelerated by exposing fruHs 
and vegetables to high teinperatures or by harvesting ^tm In an advanced sta^ of maturity. 
The rate of respiration approximately doubles with eai^ 18* F. Increase In t»^rature. 

Ways of decreasing the rate of respiration 1nclu<fci refrl^ratlw, waxing, wrapping, and 
harvesting at a less' advanced sta^ of taatuHty. 

e. Refrigeration. Plants carry on a life process of resplratlw* imt «s anitwls 4o. 
,This process often imist be slowed In storage If are to prewnt loss In duality. This 
slowing down of respiration Is a ftmctlon of heat, control ac^^llshed normally through 
refrlgeratlw by reductim of temperoture and by control of htpldl^y. • 

(1) Th* laost l!!^rtant factor In the refrtc^tlwi of fyults airf ire^tables Is the 
prope^ COTtrol of tfflf^rature. There are certain basic ^nerallzatlons but -each fruit and 
vegetable fflust be Indlvl&ially controlled, and you can well be expected to recognize the 
results of malpractices. - 

(2) At freezing teniperaturef , certain fru-lts and vegetdbles are «r1ously- Injured. 
Yet 4ower1ng the tea^erature retards the growth of fungi and bacteria, and slows down' 
respiratory rod ripening processes. Conversely, at hlgh^t^peratuiws respiration and 
chesHcal activity are accelerated and hansful ®Kf bacteria frow. For Instance, the 
utilization of sugar aliwst doubles for every Increase of IS*. F. ^A typical- vegetable will 
retain essential swetness for only 1 day **11e stored at 80* F.* J>ut will retain essential 
sweetnesV for 14 days *rfi11e stored at^40*' F. ' ^ > - . 

(3) Ptest of the basic gei^alizati^ c«rter irm^ te^'rature changes and their 
effects on.htwrfdity. A basic prefn^se Is that storage t«Bperatures sbouHnot fluctuate. 
Why will b| discussed later. A fall to 2" or 3* belcm freezing aiay Injur* plant tissue 
and make twe product unfit to e^t. For Instance, Inc^letely rli^d tosatoeSn even 
though iBiture, will develop a water soft rot rather than ripen If n^t stored at proper 
teiRperatyres. ^re are s*^ other objectlonaele outcoaes of fsproMi^ heat cpfJtrol. 

(4) Potati^ stored for a few weeks at t^per^itures below 40". F. my develop a 
sweet taste btcause of tim enzyiatlt actlqn which converts tfm sttrdi to sugar. Fried 
potatoes «^ fwtato chips aa^ from such potatoes oftea <tevel(»^i dark brown color. 
Cuctfflt^rs taually <tevel(^ pits and <terk, wateiy areas If held fadays or l<Mr at 45* F. 
Smmr squash develop sewrre pitting In ab^mt 8 days If stored at ^ F. to «• F, Un^r 
similar ca^t1«»* imripe wlons under^ definite ito^. .Hmt^fim ailwa and can^loupes, 
eg^lant, and sweet pefpers all say show chilling Injury., Soae of tf» subtn^l^] fruits 
{sttdi as p4nei«»ples, b«i«ias*'avo«i^, olive* , etc/) ere also st^ptible to chlllliw 
Injury. Srapefnilt ai^ lemons <tevelop abnorBial skin or flesh If Stored for several 
weeks at te^ratures below 50* F. 



f. Mw8l«ty control. AnotHor factor ^clostly MfUMctsd with tmtM hteftldl^. Heat 
control ^ hwrtdfty awtrol &em tfTosoly r»Uto#1fi ymr iwrk; ttosrfdity Ustlf fs a 
gwwril tifw d^cflptfw of *«itfttS8, or liefsturt «»|tifit ^Ir. 

. ^ JJilttlw te^W^lt ^ ratio of YWi'ecttttltf ortsent lir air «^r«d 

to ^. grMtest aoowi; of vapor |»ss1t>1e in tht smt air at - t&i $^ tiipera^ 
Xt.fs expmiod m a perc«)ta^, Thos . a re1atl¥t hwBldlty tm) of 100 MfcwirexoMsses 

'^IffST-?*!^ prjclpltfl* out of tHt air.. If t^ ^i^rature rises, tHe cm^ui^ of the 

r^^'^Kl**' ?^ ^ ataosp»»rt'$ rtlatlve htaaldltkr (^creases. 

rh^i^ J5SiI??»*^ 'fS!''*?"^ affect/the rtlatlve hi^ldlty. as it" 

fiJ^Ifl^^K^fPtrf^*^ a^'* absorption of wattr. . A Hsing t^eraturr ^ 

f Aclases both the rate of evaporation and the capacity of the air to holdlSter. 'As the 
!^rf *I? ^^^ih ^^J^^^ evaporates frow.the plant. This evaporatlwi (or drylM out) 
Jr a^'LiJ^.^'^jUii: f l^^^ ^ r^i^^^ stores. It m cat^ a loss Kght 

IL^ Sl^'T'J* •vt^itfatd^ shHmc^ or'wHnkllng. The rate of evwl- 
tlT relative h«irfd1^ of tM a^f^re In m ^tom^ ^, 

other hand, IfS saturated ateos^re, cools. c<»H^sat1(»i «H:curs. and STiW^ oSe lost 

2* Sllects and establishes a b^eedlnqplSTfOr^anS 

KjlnTsJoSjel^^^ •^^''^ ^'^ undesfrabltlty T*"*^ 

all fmJ^LJ5rLi^J2.2il'^ ^« satisfactory for thi^storn^ of 

?90 Iris iT^i^tr* Sehera ly. leafy sreen vegetables n4<rt rfl^h^RH^. 

bT Li^^'^^': Onions, bananas, i»T«)s, and dqutsh need a lowr ?Z0 to M oei^t) 
m. Remaining fruits and ve^tables stof« well H^to «)t ptr(^re KiS CrfSuy A 

f^^?I**^*** ^r?^^- ^ rofH^ratfd roost that is full of produM idlT usually aalntain 
h^idl^; at a satisfactory T«vel. An jilmost esuty rtm nwds araSlt1(m«lSur?elf 
SlSSr.iJ.'^Sr^cf *^'^*^«*,52«^?! refHgeratiwi. Wet ice and Ster^!^ Jre 
3Sr1^d2J JSlL. ?*"f!Jl? ^ ? ctegree. win collect or dlschir^ nwlsture 

i^ofi^ ^" teaperaturfe occur, ventllatlw will keep thlm molsturti in^ air 

and off the product - a very necessary requireaent. «ir 

rMn.,?: ■nf^?'^? ^t^^ ^ ^ recw^nded husrtdlty and teaeerature 

requireratnts for fruits and vegetables. ^ ^ 
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SECTION B - ^ THE pfmKJ IS 9mm m mmD 



1. ^mertl Ifistn«:t1ws. A veterinary specialist (fresh frwit mi vegetable Inspector) 
Is d» sri^leflwi b9tmm ^ »»ser. Inspeetlwis start even before the product Is 
Ni^. Sut tNre aft ^rtafit ^iMrtl instroctlffiis om^mlnf iH^ylnf writinq a cmt- 
tract **1ch .lja¥e an liwllrtct effect on your Insp^tlon. The following general Instruct- 
ions concerning buying were cimdeised from a chapter on fresh fruits and veoetables in 
tj» Defiense Perswmel Sup^rt Cwiter Subslstwee Inspection Manual. 

a. (tendatory speclflcatlws. Specifications (for buying) are «andatory In the ortter 
listed: Fe<tera1 Speclf^tlons, Coordinated Military Specifications approved by the 
Oeoartment of Defense, and U.S. Stamiards for Graces. However , a purchase description Is 
used In lieu of a spec1f1cat1(^ (spec.) where no applicable Fe<tera1 or military spec, 
exists. The contract and related (teamients state specifically the grade, type, size, 
(and other optional factors) If specifications cover several grades or types, and proxide 
for several optlons-as to Inspection, sizes, etc. While a brand or trade name Is used fo- 
identlfl-cation purposes, It nwit not appear as part of the specifications on the contract 
Terminology that Is standard with Industry (as defined In the U.S. Standards for Grades) 
Is used as ^descriptive terras concerning the classification of dafnage, solidity, tnaturit , 
shape, cleanliness, etc. Nevertheless, specl-fl cations are rot all that we consider b** ore 
we buy. Exorbitant costs, unsatisfactory quality, or loca*. unavailability nay mk" supply 
of such specification type fresh fruits and vegetables impractical. But items bix)m stan- 
ardized grade or size will not be purchased witttout specific authorization from the 
requ1sit1oni"ig activity. 

b. The only time that quality, condition, size, and other qualifying factors (as 
Incorporated in the applicable qrade specs.) are repeated on the contr ct is when they are 
higher Of so unique as to werit full descriptlai. For example: POTAT ES, white, fresh. 
Fed. Spec. HHH-P-(622c, 18 January 1^ - Ho. 1, Size A, 2 Inch minlimim 16 ounce maximum, 
fairly clean or clean, practically no skinning, Colo. Red McClures, 100 lb. net 

c. OPSC clauses govern cwtainers, packing, packaging,, and marking - even if they are 
In conflict with Federal specifications*. The standard practices of the procurement area 
and availability govern pack, -ype of container, and unit net slight unless otherwise 
requested by the requisitioning activity. 

i. Delivery List. A Delivery List (DPSC Form 33-R or 33-lR or a copy of the Delivery 
List/SuBinary) U completed proi^Jtly after procureH«nt. This list is for use by personnel 
responsible for inspection and acceptance of pn^uce at destinitlon (sometimes veterinary 
specialists). It Includes (but Is not limited to) the following: Name and address of 
contractor; contract niraber or office 1<tent1f1 cation nistjer; consignee; delivery 
sche<faile; product and quality; unit, unit net weight; unit price of nonlisted items; 
con?Jlettvspecs. with modifications including size, variety or type, and origin; dis- 
tinguishing or identificatiwi marks and other factors, If they are required. 

2. ' Methods of Procurement. There are three methods of procur^nt; street buying, fis'd 
buying, and Notice of Intent to Purchase (NIP) buying. The first two will be contrasted, 
and the least desirable (NIP) buying will then be discussed. 

a. Contrast o^ street and field buying. Street and field buying are alike in that 
both use a visual selection procethire in |Kh1ch the buyer makes visual con^arisons between 
competitive suppliers and his award goes to that p^uct of the best value to the Govern- 
meiiK^s to price, quality, conditltm, and other factors. But in street buying, the pro- 
curement agent visits a terminal or local market, as contrasted with field buying where 
he visits growing areas or packing facilities to 1ns|N»ct and observe the products being 
harvested or packed. In both mettods the procurement agent contracts as many qualified 
suppliers as is practicable so as to assure full and free coi^tltlon. In both metheKJs 
the buyers carry snail loose! eaf notebooks and record all offerings on OPSC Form 1-R. 
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ft. T^t are tftft-crlteria for ptircHase: (a) $«np1es saltcted at randofli; (b) assur- 
anct supplier has sufficient quantity of product on hand to meet sptclflc requlrefjwnts; 

. (c) complete buytr*sener underst^lng as to terms and conditions of contract - placinq 
special oaphasis on price, gr^te* condition. »»tur1|y. size, and other oualifying factors; 

. (d) ^designation of an acceptance point where supplies will be inspected for cosipllance 
and acceptance; and (e) agreeisent that In the event all or part of the supplies delivered 
are not In accordfnce with ^rd agreement, they will be subject to rejection. The pre- 
cautions ane also taken to assure that products delivered are those actually selected: 

fti ^"^ ^^^^^ 0^ other distinguishing marks; 

m buyer identifies a representative number of containers by stainping. with a rubber 
stamp, region, purchase date, and other data; (c) buyer follows thrOu<|h to greatest 
possible degree. ^ v'^ovcai. 

c. Notice Of Intent to Purchase (NIP) buying. HIP buying Is kept to a minimum, and 
in no instance is : t ctmsidered proper to use NIP buying concurrently with street or field 
ouying^ for the s^ itew. Solicitation for procureii»nt of fresh fruits and veoe^-ables is 
made to Interested ^alified suppliers by the publication of a Notice of Intent to 
Purchase (NIP) if tl^ permits, or in. emergencies by telephone or telegraph message. The 
NIP lists Items to be purchased, quantities, specifications, delivery dates, closing time, 
applicable clauses, or other essential inforroation. Interested suppliers submit their 
offers by n^ll. .Tyx, or verbally In person or by telephone. All offers are entered 
clKSJI^ f o^Of^'e^^ngs. Pruits and Vegetables (DPSC Form 10. 10-1. or on DPSC 
tm/m?^ Form 2011). Subsequent award is based on the lowst price. The successful 
supplier (mist furnish" a US0A certificate of inspection to substantiate contract com- 
pliance Inspection. 

d. Since we a*^ looking at- buying from the Inspection angle, let's examine in more 
detail soiDe malpractices connected with buying basfd on the lowest responsive price, 
particularly as It relates to local purchase of fresh fruits and vegetables for resale, 
vfe quote excerpt't from a Controlled ?%jlt1ple Address Letter (CMAL). Air Force Logistics 
Command, based upon' changes to be made In AFM 145-J. 

Current practice at a majority of installations Is to local purchase fresh produce 
^fri"^**^ on a low bid basis. The quality of produce purchased In this manner is respon- 
sible for many custtsner cwi^lalnts ... and often results In receipt of pn^uce less than 
the best quality available in the area . . . Condition and abundance of produce ^ major 
factors In determining price. Items in good condition with maximum shelf life nom^Uy 
conrand t higher price. Detferimated itejr^ are sold at prices in direct relation to their 
degree of deterioration. 

e. Here are condensations and other excerpts that you, an Inspector, may need to know: 

... In order to preclude losing money (because of a low bid made In a rising 
market) contractors may endeavor to substitute lower quality merchandise . . . (such as) 
old products repacked. Contractors may resort to attemptii^ deliveries at short weights 
which cannot be detected (unless you are really alert) without 100 percent weighing and 

a detailed . . . Inspection. For exanple, a vendor may take several hanpers of green 
beans, dump them, fluff them up and water them just before delivery and get credit for 
an additional hanper. 

3. Certification of Contract Cwrpliance. Purchase* fresh fruits and ^vegetables are 
inspected and supported by a certification to indicate contract compliance.^ In special 
procurements where the value of the produce would not justify the expen^ of USOA inspec- 
t1<m. agents may Inspect to certify contract coinpl lance. However, the Contract must 
reflect the procurement agreement as to *^ther the inspection wil l be furnished at the 
truest and expense of the contractor or of the Government. Each truckload or carload of 
_.»ese products purchased directly frm the growing area is supported by a USM compliance 
Inspection certi ficate at the request and expense of the contractor. No lot certificate 
is acceptable unless the lot Identity is maintained o" the lot Itself and properly refer- 
enced on Its respective certificate. Less-than-carlc ., lot (La) quantity purchases from 
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SIJ^S^S'^"!! ^^^^^ nom^ny Inspected at tht Oowmntnt's expense. But at the 
^twto?. P^^cu'^nt agent, he may requ1rejR$pect<ofl at the expense of the 

^ C^t1nat1«m Inspecttcms ef fresh fruHs ami veaeta&les 

^rform4 promptly after arrival at the destination brSr for 
tn« {^tierfHaent at Its own expense. 

'^"^J at^tjrevlatlons.t The following abbreviations are standard In descrip- 
tions of produce unit, and you flwstjbe able to Identify each: oescnp 

^.•f^*^^^ II Hamp^er HA 

"^'^^ , Hundred HD 

Hundredweiqht HW 

^: Jumbo J80 

r^fSL ^sper sack SA 

Container CO P^f,^ PT 

S^^^e • CR Pound LB 



Dozen OZ 
Drum OR 



Sack SX 
Tub TB 



JeaetJbt«%?I 1?Ju<?Jm ^^^^VJ^^V^""^' . ^^^^^rred specifications for fresh fruits and 
KJ's l^ld? K Personnel Support Center Manual for Subsistence, 

Sm!! L !• Chapter XII, Fresh Fruits and Vegetables, paqes 14-18. 



SECTION C - INSPECTION PROCEDURES 

1nsD^?i^ "^H^ ^!?^^ vegetable market has need for uniformity in 

111^11^^1^^''^' 5"y!r' ^'^ sellers. Including government purchasers, even though 

fll'^^'f ""^^^^ ^""^ esch is talklnS about. Basically, 

lf tLl% T Sot ^""^^ vegetables have been a primary fun^il on 

elch fndl^idSll D^iir S^";:!/;: "*"?.^!r- ^^f guidelines or regulrisents for 
D^ss of S;IiSlS"f "2! jccc^l shed overnight, but have been In a continuing 
piucess or development - one which Is still changing. 

L« inspection of fresh fruits and vegetables Is made around 

SSJ!SJI"c^,Ir!r'J"S? condition. Grade factors are those that pertain to a more 
r!I3?%? * V'^ °^ perfection or to freedom frm defects. They do not change In transit 

sSilc lo^ISS ?n^JJ^f.***''?H„^"**'%^'^'«^? ' prog^sslve natSrf that a^ *• 
^S^!fL transit. These are factors that deterffHne .grade; quality, variety. 

To^^^ l; S^-^fl^"' f '"^ '^i?- » Pi-oduct is ditennlned b/eye 

tl^ IrZ f *l ^''^ orflavor. and Its Internal makeup or texture. Varieties 

cSI^JjSJ^f^r^ iJ'^JT/^r 2** * ^° '^"y o^^^*^- vs'-^ety has different 

characteristics that help determine Its grade, futurity has already been explained as 

JSfu?Z£l.eT'T^^ ^5 individual product. It H reflected in grade factS^ 2J 
^^r^Sr^l^'lSL'^ act»ptabil1ty. Certain products mst melt certain che^^al 
™i ircJlrJ^lJ'Srj^ harvested in many states. Instance, grapes 

friJ LoJtl«nlJ*^^f ^'^..f **r^'!l! ^"Sf content before they can be harvested. Size 
is an li^ortant factor In grading fruits and vegetables; nearly all products ^st meet a 
mlnlswm or maxlrmaj size naquiranent for the various grades 



3. Srade Designation. Grades are gerrerally ^Ignli^ names, niabers, or a conblnatlon 
of both. U.S. Fancy (or Extra Fancy) Is the top grade merved for those, pr«luct$ of high 
color and of practically defects. " Since little of a crop will be free eimu^ of <tefects 
-and Injury to rate this grade, preflHiffl prices are paid for this, grade. The basic trading 
grade in U.S. No. 1, In mineral the hl^test grade of good a\Nini^ quality that Is practlc" 
ably packed under cofnmrclal conditions. This grade Is the cmf most ^fjerally fmrchased 
by the fiHlltary. Approxlnately 50 {»rceiit of tlw crop, un4er mtml gmring eondltlwts, 
will be of this grade. Between U.S. Ho. 1 and U.S. ffe. 2 Is an Intersiedlate gr«te. far 
cpiality standards not high enough for U^.S. No. 1 but above U.S. ffo. 2. This gradeV U.S. 
C{»*1natlon (U.S. COTwerclal), is often used to describe the pack of & crop that Is below 
average qual1^ dim to abnomal groirfng cwidftlons. Consequently, U.S. fto. 2 gfa«p 
ordinarily represents the quality of the lowest gsade that^ls practicably packed under - 
nonnal conditions. In addition, there are t^tese miscellaneous grades applying only to 
sotne products: U.S. No. 3, citrus; U.S. Utility, apples; U.S. Hall Srade, apples and 
pears; U.S. No. 1 Bright, Bronze, or Russet - used for citrus; Cwnbl nation U.S. Fancy 
and U.S. No. 1; U.S. Extra Fancy, us»i for apples;?' U.S. Extra No. 1, used for pears, 
peaches, potatj^, and celery. The one thing to rmmt^r about grading Is that. It Is 
never, except In cases of sfwdfled local contracting, the responsibility of military 
veterinary specialists; but experience will teach you to be- fairly accurate In recognizing 
grades as you Inspect shli^ents of USDA gr8<ted products. ». 

4. Overview of Inspection. Before going further Into the subject of grading and inspec- 
tion, let's get the big picture c^mcemlng %am genefml- ppHcles iu8d prtKUKtures. T)»se 
are to be followed In the 1nsi»ct1<m of fresh fruit and veget^les tfcat are used to su|»ply 
all military departments. These policies might becraae a part of your responsibility. 
These inspections for all food are broken Into classes 1 through 9 Incluslvei S o me where 
along the line, varying with the situation^ you-plug Into" the circuit, ftonwver. Class 

1 and 2 Inspections do not concern fresh fruits and vegetables. The r®se1n1ng InsfHWtlons 
which do are grouped as procurement Inspections (Classes 3, 4, and 8) and suryelllanoi 
Inspections (Classes 5, 6, 7, and 9). 

a. Procurement Inspections. Regulations 'Stipulate that "procur^nt Inspectlwis 
(Classes 3, 4, andS) consist of the exwrfnatlon and testing of c6ntr8ctor-o»wied fnilts 
and vegetables to preclude the ac^ptance of produce which .is not wholes<w« . . . or which 
Is potentially dangerous to health." Procurement Inspections alwo ''protect the financtal 
Interest of the govemtnent and of nonappropriated fund activities by determining contractural 
compliance for quality factors (type, class, grade, etc.) specified by the procurement 
agency," A background on grading has already been given. In the C(MiS (Continental 
United States) the nrfHtan' normally does no Class 3 (origin) Inspection of fresh fruits 
.and Vegetables. Rather the USOA State-Fe<feral grader will do the Class 3 Inspection and 
render a USDA Inspection certificate for products pntering Interstate coRwe'rce. Where 
required or permitted. If no grader Is available, the grader, packer, or jobber 
(collectively, the vendor) will certify arade of products on a Class 3 self-Inspection 
snd render a Certificate of Conformance (COC). Either of the two certificates certifies 
that the product Is equal to or better than the grade required by thd purchase Instrument. 

(1) Prior to purchase. ^These prior to purchase Inspections are to determine 
compliance with rfqulrements for sanitation, wholesomeness, and quality. .The Inspections 
are made 1n facilities provided by coim»rc1al contractors. Where then could you be 
Involved? "Under the following conditions this class of inspection will be performed by 
personnel of the military veterinary services: 

ft jt) request whenever produce Is locally procured by any Air Force InstallatlcHi. 

ft On request of a' .central procurement agency (Defense Personnel Support Center 
or Air Force procurement activity), 

• In exceptional cases where the Surgeon Stneral of the Air Force determines 
that the wholesomeness of food can be determined adequately only during its preparation." 



{2) Qn miiv^ry at purchast («Jtst1 nation). Howver, your reswwsiblHty may 
trttrtase sharply fn m Class 4 proctlrt«t«t typt of fns^tlert. An "on <l«11very at pur- 
dJaM^(d«tlMt1«i) fnfptctlen, Pms 4. is th« final Insptctlw prior to transW of 
owNhnihIp frm tt» contractor to tht Sovemeiwit.- It too detemlnes co^Hance with 

Xl'SSrT^L^Sll^^r^^^l'rS?!^^ r..^^ ?y ^ ^ ^ « stipulated In the contract or 
emtnet ttms at ^ tf«e or shtpmfi.t, ttit C^ass 4 Inspection fesponsibitftv (unless 
othejrtse jpec1fie4 in the contract) Is confined to <^i{ion, iSSityraRdhef ^??ht 

hlS^ JJiJnfS^ j!,^^J?^Jl"2liJ! the extent possifie. that all attract ' ten«s 
na^.oeen fu]f tiled. Personal, of the military Veterminary Services are- responsible for • 
P^rf0fy^n9 fM acceptance inspection of all foods rt^ceivid for milita^lsr The flwl 
ISfe^^f^ iJsJ^SlS"'* '''' ^^^^ ^ ^J-sed upon the resulS of ClassV^ 

. ' .J^"^ Purchase by nonappropriated fund activities. CI ass 8 fruit and veaetable 
^''^ '''^^^ fi in* !^ procurement Inspection) are ?^spel?io^f^SSS on 
purchases by nonappropriated fund activities on fresh produce purchased by exchanjr 

hur'^n^^J^S; f?'^.: a.re nortnally^de at tiL Jf Slfvery 

conWt. may be made during production, In facilities proJld^ 
by comnercial contractors. Final a^ptance or rejectioif will be based <m the inspection 
rtJf" *^J!!.^'':«^ oiine.rsh1p from the contractor to the nonappropriate, f^ acti Sit? 
tiltll specified by contract). The inspection determines coip 11 an?e with saJitltlon 
wholesoaenes^, and the quality reqti1r«w»nts stipulated in thTcontrSctr 

b. Surveillance Inspections. The -bullc of veterifiary specialist insoections conc»m' 
^"t^J?* v^tables are suWelllance Inspection?^ 'c lss 5!T.7rindT 
lufuSll^JLt^J'cf ^'•"?f *-«^ frultPaHd ve^tabUs ai^^^o el^ and 
"SliJSiL r^?'^«^*''''!^:*''5^^"L* issue, s^e, and consS>t1on.- You look for " 
evidence of actual or potential deterioration or spoilage by Brtcroorqanisss (or their 

JSiir!l^„?^^*^'!%'*f5»"^^»^ o'- other foreign SttJr ^ISJe^aUoTfor 

SI^^^II ^ ^"^fi vegetable produce on a surveillanoi inspecti^^uld be fSr 

wSS^r iLSnlh ) "^^^'^ (Unsanitary meani unclSn to 

(1) Any receipt except purchase. "A Cl^s 5 Inspection (anv recelot exceot 
purchase) Is made upon receipt of any Go/errenent-owned-frSh f^lts JnTS^^^^ It • 

includes an inspection of the transport conveyances, since it Is oei?fort»ed to detect anv* 
damage or <feter1oratioh which occurred to peHshabll products enrSStTgiJellJSi vlSJ^"*- 
?trSSni!" *^^r;l!*l^^ the cohdltlon of the product^so they kn^it to e^Se^tlb^uS^ 

^^^Itl^ a «K|uir^t fi>r suitable wareheusinq fa^ilitiSi and 
to detect faulty handling or ti^nspoi^tien and prevent similar losses lj! the(futu%." 

cy^mmH fJ.fJc ^d^*"-*!**!!}^^: _3^^*!! 6J«spect1en (prior to shlf^ent) of Soverranent- 
2Jl veqetables detennfnes If the product Is sound and ^Stable for shlSL 
II fi ^!r^ *® evaluate da^^ that occur?:Bd while in coifraercial storaqe. The InswctiSfls 
ISadl^J." "^^y*"^^ ^ <*servation^ the storage of the prtS^k il tfmof 

fresh fri?L JL^Ji!!^*^^!! ^Jl ^^!"^ 0^ inspection of &)vemment. 

fresh fruits and veg^ables Is performed at the time of issue to troop meises. dinino ■ 
h^lls. and other Government facilities. It Includes the Inspectlo^of S^i^oduce In the 
nfSn't ^°^^«»ry stores after receipt tnd prior S sale. On^ SuSS^edlerJent 
hL^J"^ ^"'^"'^S inspected -at a Class 7 inspettlon to ihsure that no contaminated, 
decomposed, or unwholesane pntt^cB is Issued or offered for sale." \ *.ain,na«a. 

f«,.e*c ,12^ J^^V2^ ^*rf^; ^^^^^ ^ (dtyHng storage) Insf^ctlon \s perfe^d on fresh 
.Sc J iJ2!****If ^^^'^J" ^^''^^^ any app^dable to^tect early 

signs of deteHoration so that accountable off1(^rs,can Issue or otherwise dis^sfof the 
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than one ^t, H warranted ^lonlllllnT^^^^^ tial^^l a1 s^U^SStSi^r*^^^ 

0ifen1S^Je^?t]5„2l1up1lJ|'LSM^^ «^|0 the latest applicable 

you win need to un<fcmind 2i?^nnu?ls^Sif^LyS^ ^"'^^ and veqetables. 

you. SeloK are typical extrrct* or i.«SLf!r;!I^*"**"' ^ ^« certificate gets to 
•type of contract Sd fis sSe^J lS2l?t?oI^! ^Slf'^^"'' 5^"^^ tMs 
. Service, USOA. or by Federal -sSS insJIItJr? ^ ^""^ Aqricultural Marketing 

' wlll'be 9n2n^JSlfS?n'In;Nns^c1loTl?\?L'^1^ ^^-^ one contractor 

tractor. Inspection certlflcatS will r?tf ifi^^*^"!^ "^^^ ^« by the con- 

license nimijer!" certincates will cite rail car ntsj^ers and/or truck or trailer 

carlSad Ji^fes^^fMcklJi] V.fi'rfV'''^* '''' P"^^^^^* less-than. 

supply point aSiortrISspi?SilS tl2SfnI?! tl^l <l«ajt1t1es offered for delivery to 
or for direct dellve^irc^Jf^rn^'f^^Lliltl^^^^^^^^^ ^^'^Sents) 

. fumlshei'i ci^trflJL'irLloJ^'ytr?^^ ^^^"^In by centra^r who 

tural requirements forwhlch Jh2^nif[?Ite Is^J^i^J^^ the^ontrac- t 

. Inspection Is not required! certificate. Is furnished and giving a statetnent that USDA 

expense if conJraltoT^lEnd' ofluSL^rf' "^'"'^^ ' '''' ^^"^st and 

. ^"spe'ct1on%«^?7sll2dir{SS-US^^?lSi?^^^^ destination, on which a prior 

acceptance Inspection for^SSt1?^a^ clndUiiS'i. TlT^r^rl^^ 
(this) Inspection at destination is aeefttmiJ^h-JKw L e^'^Z^r^** ®* destination, if 

, and Inspection SranchrFrul? a^d vL|?S JfSl^in^ ^ ^"^^ ^'*S^!/^*^ Standardization 
Service, USDA, the Inipect on msulS 1 d^finT^* ^f'^'' '"^ J^'^+cultural Marketlno 
other than the USDA. the resulS w n k! If^'t ' ' f^'-^o*^ by an aqency 

a Fonnal Review (rSlnsplctlon lylJl iloA^ "P^^ f ' • ' "^^''^ • • • 

Conforfnance by the contractor ' on which ... a Certificate of 

at ctestlnatlSJ; }Tr Tl tT^ ol tL TJ^^^^^^ ^'^i^^t to inspelifon • 

will be final unless the J^t?ac^ sScmJalll^fillf i'"^ destination Inspection 

vMHwrafctgr specincaiiy requires an Inspection by the USDA." 

regard tclhl^'hf^JJt'^SrS?^^^ inspection certificate move in 

rnlpectlSn clr?fl??f?^ «hln rlJJ^f (o?'SSlf??eM H^.' f^«<feral.??a?e 
copy of the invoice, on Slchl^ SntractS 2m iJLfS^^f ^ attacfied to the original 
official, inspection certlf cate iHdditiL IL'IIf ^-^f 2^ ^^^ached 
accompany (be on) each car Sfo^ trScklot If thf^hS^f Inspection certificate will 
copy of the inspection certlfiStelif !? f!^^' ^ ^Et shlpi^^ts, one 

a shipn«nt is received wiSoutI Uuiref «rt?f1clll ft^n^hi^f shipjent. Tn the event 
of the Government, but at contractor e^nS!^ " ^ ^"spected at the request 

is /ciJss'llns'Jecll'^n'TDJIc Products. «ow, how / 

4 Inspection (DPSC OjntrS ^0^61^?^; Pjrforaed? The first step In Clas^' 

to exSlne thi USDA oJlilfinl^t iX^^rtf^^^^ ^*!! '.^'^'o* shifaient is 

Conformance. jnsptction certfflcate or to check the vendor's Certificate of 

12 



«• «»t^i^«fe^^ict^ fn^^J2^ ^1*^ lead pendfrw further in>mtU 

•rqwHf the dw>r. ^ botir ends of car. each layer -ef car. and 

sm'e flrllT,'^^/,'^'^^^ the r^resentatlve 

soft vegetables t^or^IJJi ^J^*^ I!**^"^ hnilses. soft frufts, wilted or 

or <i.S. StlndI^!^cS^U^ ii^2^VL£2:*^'?f* SfNiifffcaiTons 
tton. If defecS ar?K thS^'^tS^^.nniSSf ^i^I^^ (tolerances) at destlna- 

course, that's tep^flJe' e"Kon1s''a1srsa1l??aAo^^^ QAO-SRH-OPSC (provKled. of 

for 4e Ki?.'Ln''prl^"S^1,?L^4^i M.*^*^^ «>"ven1ent 

use m-ST0^1050. bS rJfeS^^noU^r^if rJT**!^'^ ewnrinatlon). Similarly, 
tise for net wlihreJcSlStiS Hf!rS^L^%'5J*J^f^,^®^^Jj^'« 

of container w1?ht ^^e^ If tSf S SJUiJ^S?^^ explanation 

a Class 4 »"*^1eRhas bS MrfSiJ ^Ji: IL5!!^S^ ^^era^^HW that 

'your OftV^cour$rirS n^lfl^?,'*^*^^* ^ mnimm tolerance for defects 
The eJ^ptf^rtn «JL 5L?^hf*^Ji^ report ycHir findings to QAO-SRIWJpS 

contract?«rrle^cL^%W^HablS ^hl^iJfLjfS fLI^"I^ <*^ts. so the 

exas^ile would be HlSs S shlM«J*«#^HJ!*I2***^ products are rejected to him. An 

aHltr^v^Jf tJei^'clnSuff d,^^o^ SJn'SJHfl^^f J? '^"^'^ 

ex^le would be wh«« ^TSntwtlarHJ^r ISJ^S^^ ^^^^^ 
daaawd oortlon nf ttZ t«L *. -if- * w ^ conveyance was 1nvolv«l In an accident and a 

pi^rts'^brulslid Ind^S^;' ^« containers were broken open and the 
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SECTKW 0 . REfRIORATKW AM} TRA«S?ORTATIOfi PR/W:TXCES 

Fr©^ Fmjts ami V«^ti^1cs. Me^m rtfH^atlwi and trmportatloi prtctlcts 
haw made pwslble tt» usa of froaaw fnitts a»d va^t^tes all ©wr tH« world. Frozen 
greduct is co»BW In e^ry mwterfi groctry storo md coBBlsfary, ai^ fs cf^unod Jit armed 
for<»s d1n1»»g halls owrsr <fejy. Ctrtttn ^yslcal «id<h«Btcal chan^ which occur in a 
froitn product mnt l» understood in order to interpret comtitiw factori. 

1. Changes Caused by Freezing 

a. Physical Changes 

{!) Freezing causes i« crystals to form In the air spaces between cells. 

i that is fro2«i quickly will contain sraaner ice crystals 

than one which is frozen slowly. 

(b) >tere ice crystals are forced at a low teinperature than are formed at 
a higher, ttough freezing, te^rature. 

J^^ Ice crystals puncture cell walls. For exatnole* strawberHes consist of 
cells about 15 nricrons in diaaeter. The size of ice crystals forced by t»» contact 
plate method of freezing is approxinately 200 x 8(K) microns. Many striwberry cells are 
destroyed by the sharp e<^s and pressure frtaa ice crystals. 

b. Chemical Chan^ - 

(1) Moisture frfoi the cellf is witlwhrmm to form and enlarge the ice crystals. 
Jtore moisture is witMrawn Airing the freezing process than the cells reabsorb during 
thawing, resulting in a flabbiness of the product. 

(2) The normal makeup of the individual cell contents is destroyed by the 
freezing process, resulting in loss of juices. 

2. Changes that Occur in Storage. Accelerated growth of the ice crystals is caused by 
fluctuating tainperatures . The ch«sical and enzymatic processes naturally occurring in 
produce are greatly retarcted by freezif^ and take place slowly. Desiccation (loss of 
moisture) occurs, especially in ve^tables, unless the product is frozen in brine or is 
protected by a moisture- vaporproof contaifwr. A higher storaoe temperature causes more 
drying out and increased diemical and enzymatic actions. 

3. Changes that Occur Upon Th»tfing. Upon th»iing, the changes that took place in a 
product while it was frozen are greatly accelerated. ?tost thawed fruits weep or leak- ' 
badly and are easily penetrated by microorganisns. Vegetables deterlora-e rapidly uooh 
thawing and spoil within 24 hours at 70" F. Fruits are usually edible at the end of this 
time. There is a considerable leakage in nwjstarchy vegetables, resultlnq In a loss of 
valuable nutrients, If this juice is discarded. 

4. Defects in Frozen Produce 

a. Dark broiw or black color (oxidation) 

b. Desiccation oo*-* 

c. Defrosting sympt«»?s 

(1) llet boxes 

(2) Wrinkled boxes 

(3) Stained boxes 
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mftatlwi tra1n1»tg This ^t^uMomVm^^ simU 1iic1«te^hSaNiSf^uSS 

terni^tsofl 2«s) or <^ soils lAtre ffeftni;rtfis practlSTc^t iS ^nltlw 

SlSJ^SS; JSl'.K'^^*"'*^]?^ v«ttnnafy p«^»>f»»i to advise dufcs «S 

ansn tiwt no fruits or \w^tai>1fs are to b« proeitred froa rmmnmd swircw. Ifww 

s1iL2i%r** ^^^^ ai^i^ttlr^isj, a ^ 

list of ^rov«4 sources. As an a<bM cwitrol minstifo, esUbTlsli a system of Ijtortlfvina 
^L^^'^^Sr^J*^^ t»K»e lAiS^have been fertilized ^filiit^l are 

not substituted for pro<feicts that am roMn In fields ^lllS b^c^Jals! 

1. Che®1ca1 fftljlzer. Prockicts grow* on fields where chwlcal fertilizers are used 
liSrL"^*'^* ^""^^ ^""^ not been used for a ^ ^rs are relatively saffe! HwSv^f 
If pro^cts are grown by both methods, d1s1nfe3?en with chloHne ai^/or^.^ir 

h IXil?^^^ Vegetables. In tt» Far East, vegetables are grown hydropenlcally - that 
Is. they are gr»m In a adxtiTe of water and cheralcals. Ve^tafales prod^ In this wav 

«'Sa?il^*I^Jj^?3: h^Klled ^ sanitary XntlSsf^^ei! SSJ 

usually more watery than soil-grown ve^tables and do not keep as long. T 





SA>B»L£ OF PREFERRED SPECXFICATICms 






cmmm 




MI 


MINI^ AVERAGE 
l€T Ultm 


9.52 LETTUCE, Iceberg or 
Big Boston Type 
FSN »1 5-252-3789 


Fed S}»c l»«-l.-2^, 22 mr 63 
& AnM 2, 4 Oct 65, U.S. No. 1 
6ra^, 2 doz, size, vacuyii cooled 


• CT 
or 
CR 


35 18$ 


9.65 ORANGES, Horlda 
FSN 8915-616-0212 


Interim Fed Spec Y-O-^d, 
25 Sep 67 and as aRwided, U.S. 
No. 1 grade, 72-113 count, any 
vaHety mic^pt Tanple (specify 
percent of size jNiir^ased) 


CT 
or 

1/2 CR 


35 L8$ 


9.81 POTATOES, White 
Baking 


Fed Spec {««-P-6^(^, IS a«i 66, 
U.S. HQ. 1 ara<te, 1^ baking 
type, 3 to 12 02, fairly clean 
or clean aiMi mt sore thm 
slightly skinned 


SX 
SA 


- 100 LBS 

SO LBS 



Figure 2. Example of Pr^errmd Specifications, Fresh Fruits and Vegetables 
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OBJECTZVS 




Upca completion of this e^pter on\«c«rfep4», you will be able to 
Inspect £lch eiKi ehellfleh for quality, i^letosMiieee end contract 
coisplianee. 

INTROmJCTION 

The term waterfoods includes fish and shellfish. The anatomical 
structure us«i in the identification and iaspeition will be discussed 
in this chapter. Because plant equi^ient ai^ processing isethods vary, 
only typical ones are discussed. Tou will become f aailiar with defects 
found in waterfood products aM the biolo'gical changes that take place 
after death. You will be able to use this knowledge to deteraine fresh- 
ness of various fish products. This chapter is divided into the following 
sections! 



Section I - Fish 

Sitttion II - Crustaceans (Shrimp) , 
Section III - Mollusks (Oysters) 

SECTION A " FISH . - * 

1. Anat«av of Fish . 

Prior to inspecting any product, you should become familiar with the 
basic anatomy of that product. Figure 1 is a vi«# of a fish and some of 
the points of reference are designated. Before, during, and after your 
inspection, you may be called upon to discuss some of these points of 
reference with the vendor, procurament personnel, or your fellow workers. 
'*Was the caudal peduncle removed?** may be asked of you. 

The first part of the anatomy to discuss is the fins. Fins are used by 
inspectors to identify a specie of fish and as a point of. reference in 
processing. There are two types of fins, single and paired. 

Single Paired 

Dorsal * Pelvic 
Caudal Pectoral 
Anal 
iMipose 

fhls supersedes ST 3ABR9(J830-VI-1, Murch 1973 



»ui.n,!Jy$L^?S!l.*'I*?"%fj Pro«r«wtd Texw and Handouts arc tralnlna 

pufellcatlons which cmUin th« f«|u1«d Infommttc^r ^ 
*chi^u??hf JS^J^L^J*^'** proctcfeiftf (Signed to h«1p you 

instruction, t^f^ 

^rkSok. PWtfW, Of m^r qt^stlons prtstnttd In th« 

und.r Hi! JUS! ^'tS !£W^ (SW) contains imth Sfi and i^'fiateHal 
Jor%^^, ^'^ iMJth sa andl® ar« Ustmd 

orovicw^KI^?.^^!/^!^ P*^^®"? infermtlofi In planned stops with 

to actively respond to each step. You are given 
lS!??lf^ knotted^ of the wrrec^s of each response. PTs way either 
replace or auptent SOs and WBs. 

«?;t!^S"'''*^"°l,*^^]"* supplanentary training (uteHals in the 
SIL .nSS.^ dIagraBK. printouts, case prohlei^, tables, 

forms, charts, and similar materials. . 

Jr!lll^"^ publications are ^signed for ATC .course use only. They - 
are updated as necessary for training puriHJses, but are NOT to us^ 

^ ;2SJ^^S f"?^''!??*^!? ^« prtference to Technical Orders 

or other official publications.^ ^ 



33^ 



r 



OEPWmW OF VETERiHMY ^^ICINI 



VETERIHARY SPECIALIST 



FRUIT m vEarrAsiE ihspectioh 



Oece^r 1974 




SCWOL OF HEALTH CARE SCI EICES, 

smpm AIR ¥mi mt, texas 



DMifM^ Wm ATC Cmmm Usr 



00 not UitOM THt 



rmxm or ttm mma. mmaom. nmtmn vim m atmam 

4 

* • • * 

|Hu>ii«Mwaa nhUh eaaMta tte raqotrad talMaatim. ■ 

tat yvut» S^. "» ""M in, or wImb toeh M aa< Ml ar* IwMd 



340 




9fm\tHt^SGimaH^mff April 197$ 

>if f»m l»tt TSwtf 

' ' rmjiT m mstim, iksfcctk^ 

■ , .. • • . 

.' ttlth the «1d of tht tudVo-vlsu^l Itssofl, "WlfltalRlng Garden f^restmess- of Fruits and 
\^teb1ti." Mdi stMdiRt will iw^tt* tUls MortM«(; Each stit^t Milt be abt« to 
evluoto stor^ , cootfltlofw thtt art profited, Idtntlfy d1scfep«»1es. and rnaka correc> 

Tht vt^lnary Insptc^ siHMid ufKltefSt«^ ^ l^rtatt^ of r%«>$n1z1i^ tht c^ndl* 
tloiis 4fld vaplttitt of fftfh fniltf ai^ i^^tablts. As you know, 1/16 of our luhsistofica 
^budget tovolm this food 9f«ip. 

IVio v«ry l^portu^t ipitstlORS sl^ld a1i«ays ht anaiAr^. 0)' Does tht prochtct satis- 
fy tttt purpose for which H was procurtd? (I) Is It Khoipsoaa? 

* ' , ' * ■ ■ ■ 

After lls^lmj to tht prtct^lng pregrawBtd lesson, tht student will respond to the 

following (^stl^s. < ' , 

fere J To claHfljf' any Tirta* that mi0it hatw htw coveHN^^M rapidly, or If 'y<»i are un- 
ahlt to csayltttly wmmr tim 4wst1«is, rmHnd tht t^.and reset ttm caroustl 
for a rtplty. T1»1s s^ld ^l.ow.yo« sufficient aaterlal ta complete the ekerclse. 

1 . Two «a4or probldM that cwitrlltett to losses in procKtce are 

*hd .{ I , *, — 1„ u : , , — , • 



2. The Bost iaportant life process that occurs In fruits and vegetables is 



3. Oxygen uken up In respiration coMbines with sugar and gives off 

, and _^ 



4. OtvelpPMnt of ahmml ot^ and flavors In fruits ai^ vt^tahles occurs «^ ^1r 
^nvlronaeflt Is <Uiptettd of the elaiitnt ^ > 

5. The (»ost ptHsh^lt products hav> ttm ■ ' rtsp1rat1<». 

while the least ptrtshahlt hevt tht ^ respiration. 

6. Tlw otst wty of sloirtfig down rtsptrltion and othtr lift processes is • 



7. jmm tht vtodor slows 6»m tN rata of living of fruits and ve^tahles, l» is pre- 
serving aaxlsafai - and 

This saptrstdn m S|glS98^V 1-2-1, mrcn 1573 

Oeslgnied fm' ATC Cmirse Use 
^ 00 »WT (W THE ^ 



3H 



8. D1pnimy1afRln«t * chemical presenrttlvct Is Introduced to apples to prevent a defect 
cont5ori|y called \ v; , * 

9, Wilting or shriveling is caused by a 1o«S of caoisture. What can be done to minimize 
this loss? 



10* Most fruits and vegetables are composed of to percent *#,3ter. 

IK Internal nott resulting from bruises on perishable produce, will significantly de- 
crease the shelf life. What process is Increased? 



12. lettuce Is vacuum cooled prior to shipping to drop the temperature doim to ^ 

to ^ ^ ' : 

13. Name two products hydrocwicd to a temperature of 32^ F. 

and ^ ^ , ^ . _ . . ; ' 

14. The USOA handbook, -The Coiwoercial Storage of Fruits and VeqetabJes contain*; throo 
basic rei^ui rements for optlmt^n storage* fteme these mquiremients. 



15. Explain the purpose of using controlled atmosphere for supplementing the refrigera^ 
lion of fruits and vegetables. 



16. Transparent polyethylene packaging material should be perforated, Why^ 



17. To prevent greening of potati^s^ where should they be stored? 



18. A Urg* tmcklotd of product i$ rtctl^ it your base. The primary responsibi ! i 
of ptrforaing • votorlnary inspection of tiMse Mp\y perishable subsistence items ! 
teli^atod to you. BHofly tflfcuss your •p\n of tiwpectlon" amt list those area » ot 



19. Reflecting back to your previous training in food-borne Illnesses, <im . c 
and vegetables a good source of food-borne illrwss? W»y?' 



20. Wty art mo coBctmed with the Inspection of fresh fruits and vegetables that r-re 
government owned? 
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Chapter 4 



FOOD TECtmOfif 



OBJECTIVE 



To achltvs a working kiKMled^ of foo<i technology, yoy will c(9R»1ete this chapter 
in the b«$|c princioles of spoll^e prevention In perfonalng evaluations of contract 
e^i lance, as well as oreventlno contaaination of food in storage. 



In our forthcoming discussion. of this chafJter on food technolo^. we will include 
many phases of the orevicus st^ject? covered in this <»urse. The application of 
statistical sampling, nicrobiolooy and certain aspects of FES can be utilized in 
defining your responsibilities as food inspectors. ' fklmi with these practical 
applications, you will also he-«xpec^ to exwnlhe preserved foods and know what 
orocess has been employed in protecting them. You also will efetefmlne the sultahilitv 
. af packaging used and exactly what storage practices n«?ed to be followed to assure their 
intended use. 
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<^ tha MBTld's food is sfx^ULad by mlcanfllK^' 
or is oontamiii&taed or ^estxcysd Jay 
ii^ects, mSf or cxtaur^VBsiii. So &?od 
P3;!e3ecvi«;iai and otiiv aspects of food " 
technology are of '^ia^xsi^banos tao you* 

ta^ as tos CI) uM fstsicimti<mXmtt^ 
to iji^pacrt food; <2) assist in the ewalua- 
tion <rf oosttr^jtswr ixspectiaRsK; (3> pei^ * 
fcnn veri£ioatAOT'iT:^3eg^ (4) 
ir^pact pan^s^nnad foods? C5) iisspect 
.military cperatidnal rations r mi {6) 
^r^cact foods for prqp^y pa^agljig, 
packing, arKi mariuag. In this d^pt^, 

will learn to relate food technology to 
the perfoxsoamas of tte adbowr-listod tasks, 
^ will discuss: ' 

. Purposes of food pacroexvation. 

^ Steps in sscocessing (unit qparatic^) , 
packaging r protections and storage t±iat 
are associated with the sun-^Scying/ 
evaporation, drfiyOtat ion^ and fv&esa^ 
tJ^iydration of food* 

. Methods of freezing foods; and tte 
packing, st^srage, and thahring of fxc^sen. 
foods. 

. St^ in pcocessiz^ (unit opera- 
ricns) , pe^idng^ pr^^ctiCD^ and stoage 

* Process of pomosesving food by 
fexmentation. ^ 

. the use ^ addLti\^ to porteeerv^, 
^ctand the ahelf^Ufe, and iapgcem t±iB 
f lav^ of foods. 

. Types of packaging and packing 
n\aterials for foods. 

. Practices, gg poi lag e, and pcecat^ticns 
rejated to bot^ cold and dry storage of 
foods, 

. Inspection of canned goods, and 
types of canned goods defects* 

. iVpes of operational rabicro and 
thfdr inspection. 

>fe vrfiii begin the cfv^st^ with a discus-- 
sx^n o£ the specific aiB» of food 
pet ^^an^atlon. 

1. PlJRPO^ OF FOOD PBEa3«ffl£nEK 

• The military i»rvice8 mrjoy wmexaX 
aa-antages from using posBseamed feeds. 



Btsr instancdf sucii ssoraaal foodst as 
stratesries axe roade ecfsiJ^le at any > 
,-a&mai <^ the yoax, at any worXcHwi^ base 
OS ofxtsaticns. FurtNnose, stxeplus foods 
am J3e xaMoved £ar use in y»B3i of 
shoe^ges, and pcqpurly pcmmsvm & foods 
axB aoved to »»»t| t fltii ie«X araas «t)ei» . 
ttese supplies see either ^)cst ax fcn- 
existjsA. A ma^^sr o£ the Azaed Fofqes 
^joys the luMtary of having la^tts, 
fruKs, ana vagek^bim ixi hia aiUtaty 
freezing unit or da cans can the dining . 
hall pawrtajy fheivas. To keep tJ>is situa- 
tion <^3ins, your knowXadse and actiona 
nwst ^Blp do t^ese tJwM things: (1) 
E»?svsnt the ^poila^ of £ood, (2} pzBser^^ 
its rutris^, and (3) psenmA its corrtaa^ 



1-2. pjnevfiattiOT of ^xsilage. The psriaary ' 
aia of 6p6d pn^esvatiesj is to pnev««t 
food spnUage. But t4»t is i^ilage? In 
a sense* foqd is mtwldwrhd a^oiXed «hert 
atcKOowganisBB an^oc eeassj/mm bseak down 
the ot^ganic matsnal of its sizustuns 
and alter it to such an esctent that dis- 
c rimimting pecjple will not aoo^ it for 
ooRAS^dcR. Yet foods oesssidffi^ed as 
acoe^taiyle f scm a taste or esthetic 
standpoint say be hannful because a£ 
m iaxitia X f ctMraical, or T»idiolog3l.cB3L 
oantg frinat f ,cn » and this apc^UUige wof not 
alMv^ be maiXy defyaoted. Usbmges 
<±imem and a^iid iaec^ asa n^idily aooaptr- 
<riale to scne peqpie, but violently ssjected 
by othses. So custoni and eating h^s^ts 
inf Ixsssaa food acoaptability. In neeting 
cur food inspection xespcn^JbiUti^, 
therefore, we oust omsider not only the 
af^jBot of ^sa^tability as' n^ e se ti Uri by 
the esthetic values of a food's j^sfsearanoe^ 
taste, odK-, and ooicr, but w« aust^/iso 
give mm grsater esfliaBis to t^ie idB^dfi- 
CTtLcR of spoilage or opntaednaticn which 
tm cause illness. I«t's look at 
sigaif iciBri: f actcsoi affecting or owwing 
spoilage. 

1-3. Food ocBfosition affects sppdHa^e. 
Dsy storage foods which, ixm a dhmical 
staa^xsint, gt^sicaUy inert (sud^ as 
flair, mgar, oweeals, and beans) usually 
do not ^poil mleffii aonteralnated by 
vexroin, water, rfw l ioact ivity, poieoi», or 
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potatoes, ^ nuts) msy rmaiA 

vidod thoy tfn prapKly stow K t #«^ O i cai as 
matSf milk, flah<r pooXtcyi £cult3ir v^ge^ 

stolB Mid hosm 8119^ h$ .X^iwust psooMMd 

win pa^oQMdiaaBRi np^^y^ ajfy Cood 

OQKVtains a hl^ pscoasfcapi of watsopt aXon^ 
with medluR to «mm3 of sugar or 
salt. Ttie cbmlcmX atxtetmi o£ tte food 
is yet another f acte Which ^may elt^i^ 
3cpBl6ratie <^ deQelorate food sprtlXaoa 
dopendin? upcn tim <xmmtimB i tO. tmmB 
thereof. 

MicxoQtgaiUsQS Causa SpoipLgs* 
MlcxoorganlAB are an aXlen factt r in food, 
spoilage* TStm degraa of spollagi mA the 
rapidity vrlth idUch thsy oan oa^s b it 

arailahiXityr anA^iaS^^^^^^s 

typss of ftieh sdamegsnlsas is lanpi* 
In gamral, YammX f timix ipacias 
include bactoriSr ywstSr and moOds* 
Each ctf those spsciss xmsjpixm m wivlrat" 
niant in ^itiidt^t bssi:* Q)S0r vlian 

o^st^ls&^s ^"^pryf ^ . ^hi^if^ffff S9cist# ^po^^ags oocuxs 
at a rspid rats* TtWEsfora^ ths 
parposa of food prcsatvation is to fliiiGa 
the dR^^lx'oiiQBnt msooeptabla to ths 
ox^^^anidPi which toay he pinraeiTt* 

l-'S* In ccsparison wltii the hm^aSoMn of 
iViitxiyiUams » bacterial d e< ii iity. <fr iticvt o£ 
protein causes the saost m^bmixek \m 
changes in food cpuUty. UsoaUy it is 
the ptotein hreskdcwn that causes the 
stencti «tiich is M S0 cl a rt : e d with poetsn 
food. c&pdinasily# microbial hnNticdoim 
c£ fat causes a cheesy or rarscid odoar^ 
while that of caztxahydrates peo^bow a sour^ 
^assy type of ^x>ilage* HSbe type of 
<toompoaiticn and its related odc»r nwults 

the organism as they feed on tihe food 
nutrlenks* £n the CMe of proteins^ 
bacteria ooKmsrt thm into various 
nitrogenous ocsfsounds hairing ajctnwsly 
obncBcious odors* As regaitta tte fat, 
bact^a ^Ut off fatty acids whi<*it 
dr^sending upcn those llbsratedf pfTxhic^ 
a N^iriety of odors* In o aiboi r ydrat e 



spoilage, b«u»rla oonMsrt tihMie e3imafsts 
4nt3D bc0i\ aci»sj>nd cartoon dioxide 98»« 
&i all of thMe instssaoMf' tii^ de<xn^x?fflf i^ 
j9saGStic(M^ ^fi^ill ^?e as^i^e^stssd h^j^ ^^^^^ifl^t5<wP6 

^ as CBcygpen airaU^iUty and amount of U^t, 
and by various e^wnrtca X factors* S mttrt ri nt as 

iu)d in^ptiher oaees ttay retard it* 

1^« eL^xsraite sonewh at ii^art the 
niitigatirg factors in food a p oil a g e» 
ntii3(lrtp begin wlt^ ssolstirpa v?ffnl'^^^VT?^ir BY3r 
Instance # bacteria ssust have ^ieix food 
in a soli;y;>la fossu Hesioa^ by controlling 
sods^iSB cOnditifiRS* we can mi^froh ia^ 
growth, this stay be done eiti«r by 
sediciiis the ^«ater oQik>teiJt in the food 
P f t ^t^ cr by lisdting its aiRaULlabiHty 
from outside smsroes*^ tn tha first sdu** 
tiorir thne are seraral dhoioes as to rhe 
method to be used. Sugar or salt msf be 
addsdf oauuaing some of* the oontainad 
water either to be witbdneei or to be. tied 
up in ths I eaiill tiij sotaticn andf titisre 
fos^# umai^aiJLabile to beoterla# ^^^^ food 
ny be fjsexeer thsrefay rtwifing the water 
to a eolid and^ again^ wsHinTtyig its 
aralUbUitar* Sn ary PBMi# we mey limit 
bacterial aq&teci if we Oil }eiip the 
snleture I'^ftettt below 10 to 15 percent* 
a awwer » this psriwit.aj e varies widely, 

* d^pMOd^Sg y^^f j^ R tJiS pBrtu^ffll/iP f 00^ pSOdlMCt, 

the fwouiit of notriente in s od nt ioRf the 
4tt^^»»ai^4CT>i<i uttisEssl ^ff^^Btj^»ia - and 

d^seae^^ssoducdng ooBgmBdsee will not 
readily grow* Sb general, yeasts tecpalre 
alightly less moisture ti^en do bact^a, 
n*ille molds ^q^x^only a ^^^ ery 

on a quite dry pcocfcKrt provided humidity 
in h^* 

1-^7* OapsidKlng further the ^^pUoaticn 
of salt or sugar to food prodlxcts in an 
effort ^ control becterial activity, 
f?^y^'^y f it r^^^^^i^ o fWF either ^ ^ rf'^^ 
control £do^e if not all ndcrrtoial grtswth* 
HoM^mr, sone hartefia are adaptidsle and 
may grow in s a fc u t a^ed salt cr migar 
solutions* In general » grm-*negati^ 
bacteria are inhibited an S^'^mcertt or 
stronger salt ccuu e nL ration , while a 
gram-'poeltive types will grow in satssrated 
salt soluticns* Most r li i o ttf o ^''V ^'^' l^ ^l ng or 
pathogenic bacteria will be inhibited by 
15 percent cr l^^^wt salt coMitttrations 





aiMtem. to M/9htr uutiUBuU*U «» of was^i. 
aliwi tiwy <Sa ^ xmtaiim vaisxs ia th« food 
lts«]^ )Mt» mhnr, cm «a^xact it fzcn 

i-8. OmuaUy 19tetKi« {sntter foods in 
which thu acidity >s naociy motxsnli • 
ye«it» can tol«iJateWightly acid foods? 

te molds can toltttsts and .grow in 
accrwwiy acid foodi. ' Fte «bc«^, milk, 
raaat, and saafoodi (fa 6,7 to 7.0; <^ 
nearly rjeuttal) ase likaly to be spoilt • v 
by baccaxia. Ftuit juioes and otiter / 
acid foods (pH 3.5 to 4.5) osntainij^ 
t&jamt^la cart j o h y dt a Ui ass mora si^ject 
to yaast soilage, siA0» ths a«i<aty helis 
to prevent Ipacteria groMt^x'. misasto, 
cranbarries, and s i m i l ar highly^d foods 
(jai 2.6 to 3.2 ^nsxy acid) am agit to be 
spoiaad by.Boids, sima this extsnaly ' 
acid pH wi^ pxsfv^ gxowth of both 
V«ast and a»6t l»ceeria. tfaanally, patisr 
geiic ot^SRlflm wtXl not gsour in tbose 
foods with a i« lower tha^r 4.5 In fact, 
these ot^anians will dls 0(gf isi foo^ 
with a pa below 4.5, 

^l"^* ito^JwatMCB is an iB|x:«t«Tt emisattr 
mntaX factor ocg i oc K vU g i^poilaga fcy 
nctcraaiQanisas. n»latiMsly envise«i> 
asA«l twni»*Mti«w s pemit cnly the gsowth 
of^thenKHJhiXic Csaid off baetttsia whiiSj 
develop best at a twwysrafcure ^ 104«F. 
to 158^. or 40»C. to 70*0.) os^at^oas. 
■a wm^i iic bacteria cause spoilage 
of milk held at st^ hi^ tm^mstsam, 
and of Gsmad ^oods that ass ooolsd too 
slowly after psooMsin?. nmmfbiXia 
yoas^and nolds are so few as to present 
no ^social penat^LoBi. Bad tastes 9a& odors 
dewlop in «iUe fton tha activity of 
P^duophilic or^auisns (said of bacteria 
whicit dav«lx:p.bast between to 20«C. 
or SS'P. to s««} at tffpsratures 

of 32«F. or siig^TtXy higwr, japid 
oz^Muaas will gxqw in nsats, ecr^s, 
<±.mae, frwitd and v mm'^lm * aactarU 
tolerant to lew tnpiratuse usually grow 
slwly. yet, if aaaqoate aoietusB is 
psesfRt, sUae aay foaon on mmtn, eggs 
may rot, and pcMitryj fish, and mm vilX 
spoil in a mattwr of do^ evep \ihm 
stored under refrSgeaeatien. So ue c«: 
sistoariai bjf sj^fin? t^jat storage t»i>ara- 
tures affac* the grtvth of miasoos^aBJiaw. 



Zr gmmal, tNi hi«s^i«r tAt ■t.lWi.Bt.uoi Cup 
to tMB jieratwes hi^ rnxsa^ p kill aicrc^ 
otgaBimm^ tJie $se«ter the setsi of gsowtst. 
F^xsdi so stxnsd <or tisose <Mlled too 
al«Ay)\a^:j^wU ia*a faw hours. Ih 
gmmmX, pc<ho9»« win not grow, thou^ 
tsmf Umt beigh this fact c»n 

<rft»t be ttssd to 4t^tm&m »£mtf of fewda 
as <^]pa8ed to s^p^la^ faetiors. 

1-1'?. Semsfom ^p6il flood, dacteria 
prol«^ ^oytes cataw food spoilagei 
bwt generaUy whan we ^psak o£ enM« 
^ulage, v« »i£er to the ans^. nnasally 
l»^et^ in &x)d, rather tiuei. to ^ eszvB«s 
^ch axe pr r xt iin ad m a far-p^B^sst of 
bacterial ^s&ilage. ^Esyniif^oz^aBiio 
•sifijftan^ secastad by bo^ cells, are 
/capable c£ iaAxe^ chosioal diaages in 
^ the st&strate «hile:xeasainiiig unehansed 
themselves (a substrate is a substance 
acted upoO. Tha en^Bes, liJee bacteria, 
are aCfecti wtby.sttch ecviioKaKital factoril 
as ta^jerataire, pH, and chaaicals, la- 
disSin? «a.ts. Certain c ail i ofcy Urate foods 
ccsxtain aBiylase, an msfm which can change 
star^ to sugar (iama^, the as^natic 
actioi\ vdiich s^Stens nd shmtmifj smm^ 
pot^jBs) . Other enasysBs fbmd in living 
oslls are called mtolytic, whicli aaans 
th^ ^jey' act on the tissiMe of their 
food caisinig it to 1»e(de dawn or ^oU. 
Yet asuay of these can he ooatzDlled to 
Pttvfiaaa useful funetioni, as in the case 

the an:^ is U8#! to twndwrtas beef 
in tJ» pcoi»ss of pcoduedag what i» ealled 
"aged beef." Xh ^ psooeiaiag (tf t^i^ 
dratad fexxSs, aoistisee is renonKi to a 
l<ivelwhe»^aieEO0i9aai«8 do not grow 
well, yet enzj/siss wiu uwally ocntiaM 
to act <a the f e^ and othas tWadt^ts 
tsUass the laoisture oaalbBsA is well belo^ 
1 pejTOBnt, asA will thexeby pnoduoe * 
ui»r«jted changee ia the food. Sowev^, 
such undesin^ mai/m activity can 
fre^Jentiy be prwaute d by other naqai, 
such as bliSKhing or h^iing the psxiCact 
sH^itly or 3qy ad di ng aeias so as to 
lOMsr pe. 

1-11. QKidatioj-Csaased Soilage. TShe ^ 
tnost noticeable ^pilas^ that nawlts ^ 
f rem oddatian is one that is amiociatad 
with rancidity of fats, mmme, oOmc 
osddativw spoilages that <^tm go unsoticed 
are decreases in vita^ ocsnaaat, in 
flaerar, and in odor. Xmssessee in 
tu» aecelentte coddsticB m does m 
increase a£ air p e neUaCl ga or ot^»sc 
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anhanoaoant o« os^gn. (ttj^im osn 
purtially ositcoUvl mma thonsh ix^ 

(fats, ia ^ortiealar^ ^ mmm ^msiam 

(9cy<^ with various food eoB(xsMn6s. 

1-12. Pathoseaic Ptood S|wilag». NOBt 

food do aofc notloMtay aiieet odor, 
oolar, fUwDT, or tuetsM of ths fbod. 
An cxxsMional nauHSm meamim is 
botaaliatti food polsening. Botsa^ 
oisjnnignw cas ia sesoi emmm ammr food 
sEJoUa?* ia ad fli t i oa to selMsii^ tradm 
or r^TCRS wittjia tht fbofl. SA^la raw 
ia ccs^wreiaUy cannsd foodi, war^ othar 
pjasserwd foods <to acB6«ia Uving 
mff»»ro- pEoA»ing ovgaiiani. SMa tiiou^ 
tlwy aca not ^xslUn? tte food nor ia 
am^ iastam growing, thftsa we - 
producing ar^saiam will lis* fisr ione 
tiaiB. Thea, «hsi th« oexsUtisa of the 
°rBS«»«d ftxjd i« ^Itamd «Q ntfM ^ 
.emixtmmi agaia <<myr<al» to t^w 
pathofms, th^f win ZMWft activity end 
osn oxan iUnwM. Qm good mmapim ^ 
this is w a lwrroUa m^BeAmm aozviviaff ia 
dciod a9pp. Com m AsimA mm 

organiaw vemmm granh and haw, in thia 
wy, emd oiitteo^ of salacnaUoais 
in ti» Ohitsd Stalm. 

X-13. QmsiGaX' SpoiXam' Tha noat 
pn^^nt chRdoRl ^poilaga oopwa ia 
^rnad faoda« Ttm action of an add 
food <n iron ia ^ oan rwTaiiaa twdsogten 
9as and {jaadm a dtfomity odf the oan 
noognizabla on yoor inaractiOB m a 
iy^ xorni mmH, HigWy acid fbok sach 
as omnad feoita, sanofoant, «tc, 
thos e aoat liJeely to bs ctMBSioRlly ^JoiJad 
by t^ifdtxagptn mmU», 'Btmm mm, haummx, 
other Tnsaar kr:mi <SmBLaaX sepisiJmm 
facto . Om stwti ineolvai mX^'coataixr' 
ing foods (ooam, jfor axn|»2«) vSsici tusa 
faiadc, becmasft af th» zMotian of tiw 
«ilfwr to vaxioiai ottiap ouiim e nt* ia the 
food. Anet^MT fairly oonean ooqusmnos 
is tha ctrndaal seieMa c£ mOxm dicodM 
(not i»X«ted to baetsxial gscmh) ia 
(^nnad syn^ and mnlanaa |»odytcts. 
"ftis spailaga wiU causa the syrup or 
oQlasaat osna to btOga, yat it is i»iii»r 
<S«g»ttM» nor unaecaptabl* ftcnj aa 
odihlUty st«x^»iat. 

l-U. PiwwsivaOon of !lBtt4«tt». 9o f«c. 



we have davelciMi tiuit the pcUsasy aim of 
^"w^^f^ ^Spodia to iinemmi spdXap, 
ait th^a oHms, smm aeoondacy, aiias. 
5»fl^4aiits of . tfei iood sMt aiso he 
li^^ndid age c «to oh yte a t » , 
psotaias, vitaadjii* and fats. Castc^iydratas 
«a attacfead by tsa^, yeast and bacteria. 

vitnioB, aad £^ axe onde 9» 
sate at which thaae itttrients are spoiloi 
^ 5^^' ymts, and fflizyiaas 
is detesnined by tlie £« of the foqd, 
aapuB fe of noist Bxe and £Eee aa^gm awaii- 

Urtit, and the rfuwHoarfl 
aaaaa to the £ood« Elsewhexe ia this 
^^tar, %« point a* hm ea^ S& *or is 
ootto^led to help soesflssve the nutrients 
of food. Anothw: hejp ia pxesertring food 
is to {zmnt its oExitaainaticn. 

1-lS. PrtRTOion of Qantaaiaatioa. Food 
erata^aatioa om oocar bi^gce, during, 
and after psooeniaf. tt»a Croits cr 

via^atabtee ana m»fc limetBd« tiMir 

aay alzea^ ham oxMiam 
d^oeitBd by bM, iaeaets, rodBents, or 
oner veraia. fHsthnoBBni, ooRtaaiiaetion 
®f f few pnttlai food stuff iat» 

iaitm, Gsatas or ottier oontaisers. 
•ami, too, (tela? sXaishtvr erf an animal, 
its naat at^ be oenfrawfnated by botdierim 

^"■9»tab]es, anft aaats a» 
being p rowased, thay eea pick v^' additional 
o^i^naats, partiaOarly if insects and 
3^3aa»ts aea rm oaRtsollad or if ottwr 
««PVi«te 8«iitatiai naasosea ace not 
^MKWd ia thaprooesaiaf plant. Ibm, 
att ar it h ai baen proaBsaed, a food can 
be coBta aiM^ doxinf transit or storage 
if ix»gh ,handlij^ oauses its oOBtainar to 
laeak if its oos^ainer is p«iatrsted 
by in sects, bdrda, sodants, or titeir 
«K^eta. Bassiei aee that the SOTWBttioj 
of food cORtaniaetim «yp«^nit oontimal 
vigilaooa thaoagfeottt tiia pto c u»aft , 
paooaena?, i^hicaamt, and gtaea^ of food- 
stuffs, ©lis vCU beoaae incteisingiy 
^^^sm& to you aa «• disoe»s ttm varioia 
Jaathods of feod pzooeMln?, beginnim with 
tiwse iarolvinj the *yii^ c£ foods. 

2-1. not (Sotrn drying ^»9eRt Railage? 
Ia anMring this oueaticn, let's first 
Voia^ out tijat ftjodst are nmxmt system. 
^»^cr easanple, is nrgiweed a£ 87.5 
panwat water, and cs^»loope is 94 perorot 
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««^: B-iag la^y Mater, fMi 

In a food w&ttt « «««rSM?Q£wm 
than 10 p«raMit« aolst aniai ntU aot 

»e deflation focxJa. tJm, !»as a 

'Ood by these saethods: amoscijeric ctey- 
ing. vao;«B cisying, »»i txe^ <Jsyim. 

^^^'•^raatmm m .Staxms in the 
^^»e of auama m pcKoaity, deled 

Because of the evaporation of certaia 
volatile suist»»i», the fXaww food 

awi or change during .jsyiag, 

nu. to a o«teinatim of aoiaHquS^ 

oft an <^si(8n i4ien oiqxaged to air durinn 

caused bsrdryijjg. fmita am oi^h^ 
cifedted with auJfur dioacidB (sulf ^ini) 
or sodiua bisuOf it» (eulf iting) . 

^ ^^^•^^'^ «^^sadi^ 

the drying pEocansac horn iswy 
at>^ ^ Procas siog («nit C3|sttati<»s) 
tt«t ate ocmxu i«t's bri^eiy discuss 
«i»se unit qpezattons fa«foml« take up 
any <tf the individ«a dxying iroeesae: 

^ St^ in Ptooissing. Induttei in 

ii^^'^*^* ^ vegetAles are 

washed to roaove oottaaiiwjts azxS ttwretoy 
the load <^ micsDot^miaM. IST^ 
^^2?dar» ti«ir pmsesvatioR saosr way to 
attain. Bef ope «gg, are «heUed,/«d 
befose varioua fiuita «se ' 
oftrn are washed in a 0.5 to 2.( 
lye ^ter soiuticn. ths lye brec 
the «^ or fatly eoating cr the «i« 
tcuit and makes it nue^ oMier to 
reraove soil, m the case of fniits, it 



atl» oikes dehs/dratian tasier to aoooepiish 

»wi j^eoducts as ^Oamt, oats. 

9Bai» aw not uns^Md doriag taocessim. 

;«fjifn«^ waaW only ruin the pass^cwf 

]2!'S!L-^^^' vetifaSjies, and 
naacs ass tnraad to rstove bmised. 
^tad, or otter «Tf^rn>i.io parte. Hhm 
t^i«g jaoowiHiipectelly if it ia Se 
^^y, is aWapqesiMe so™ 
aaaaaination for fooJto urff. 

2-7. Dividing. Aftaer fruits aaj 
vogstabl^ am triaiaod, they axB uaiaUy 
halved, sUoed, or dioed i^pt^^^Sion 

driad fcefare tJMy are ^vided? that is. 
gnpund into-acwr or aeal. n» dividinu 
pwoess, whether done asBJuaUi' or by 
^Jines, is anotiier souroe q£ posSbie 
ODntaixination. 



2-8. Blanching. To blanch n«ans to 
f^ose to iwt water* Blandting fruits 
and vegetables nto thm easier to peel, 
cle^^^, Quintal tte ^^So^l^, 
««3 stops enzsiaatic action. 

2-9. ajlfuring. Sv«n thou^i suljeuriiw 

^dwd bacterf^tatio effect, and as 
Jaws al»a^ pointed out, salfutiag also 

2-10. fadcaging. During prooe^ing, 
feuits, v«9et^j3«s, and neats are^ioa^ 

stuff. SinoB maiy dried foods are 

Wesaidc (watei-ab^Kfaing) , tiiese 

f«*aj«eri i«»t be wBt«rpsw«. UJiawise, 

oa^ji^ should be li^«|3«oof if the 
foodstxiff has vitamias that am be 

hy sunii^. in sost osses. 
^^J^ mt^dals f^iottld also be iB|«rvloui 

«rf other foods simtlar in nature, it is 
S^^l? ^ «^ available to the 

a«Sl«aed in the 1^ 
Of padcagings used are various fem 
plasUcs, and caSTlaS^ 
«us ch^Jter, t« discuss eadt of nmm 
types of osntaiaers, but «jwlet«s turn 
^^^'^ to the various drying 
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fruit ana a»at (in ths few off j^^T^ 

Jyi«g, kiln dtyiaj, conosl dxyin;, dsm ' 
drying and dryii^. 

of <5^s«^«tM». th^ in affact, 
f«» fcrprawBivatitM^. otNar food 
isjawg an aOa or spesad cn t»4^ so 
ttwfe itis directly o^ond to itm sun. 

^?»s ase prtsduoRi by tajS^sthod. 
Moi«tMoe qcjRtaBt is xttdaoad to 18-241. 
this astiiod of Ayiag is ^ 

poaitivwooRtxol ow tte psoosss. 
^«thejMO»B, son eospmm the food 

to possibla oontaninaticii. 

2-13. Kiln ayint . Foottetutf is plaoBd 

1 slot^ or |wto»t9d fJoocs ab«)» a 
«saa off hMt orilad a kiln. Potrtms 

rad^^tioa in saoistne oastwtt nnou txm 
18 serait to 24 pBtoBtt. 

^-14. jltonalTsyios. tannal idiich 
is ««5 in thi« aatiiad is ^»ut 35 to 40 

f** ^ «»foa*t»ff 
« >lac«d in trays, ^4»ich an sttuM on 
teu*s, or on aeahad oorwycs- b^Xtm at 
2f tunoal «itraaoB. m tha tzvelw or 

^^'^^^h tba txaml, 
. if ««»liad. <XI» z^tjcticn 

in iaoista»8 otxitant xaugm tvm 7 tscrtent 
tojjjaxwnt. «iia awtbod ia usad to dey 
fruita and VtogetabXaa. ^ 

2-1 ana »yiijg. Jispid food idth the 

S! i*J2^*ff ^5* ^ ia a thin 

i^ r o««r tha ttscfaoi of a haatad, 

M^^^^'Sdnw. i:»a dried, tha food is 
sa?85»d oa tha dma with a hSada. it» 
dn» Boy not ba «wlosad in a 

^!«ai» chaeisar to, zeduoe tha dcyin? 

2???^?^ ^ iao^Uide 
milk, feuit juioaa, and oirtain vegetable 
fuseas* 

nrdng. Food is mixed to 
a aolMtioB osr su^jamicn whirti is 
^waiMd into a stren <^haatad air. 
nam method i« '»ed to dcy lailk «d ag^s. 



» ^" S^f * noi*t»e qaitent to as loi# 

2-17. Vaeurasscyia?. A la*,hoat i^s^iad 
? J iWBam ia used for ^ying 

c« fiood is MqpOMd to a g^attvelv laa 
<*«>«Jar under set&ned 
gewore. Xae^ndad in the foods dzlad by 
tJiis'aathodateaolidjla qoffee, frST 
jniois and ailk, T"- 

2 18. Fzeezs Oqfiag. fteeza drying is 
a pcoosas vAwsain the foodstuff is oiicjc- 

into watar by «d»Uai«ion CaraST 
fooRWting water in the solid ste^ 

by the {aopw oaatxotl of t^^^atate «2l 

toeifly dinaaa ^ atapa iTfeeeze drying 
«d itt a|)pU«tiqBa,l5 aslseT^s^^ 
evaluatiai of fieewdriad fijod. 



^osAaasa. st^sa ineliM in 
gage dr ying a te fiaiaaiag, veonoi^, 
neatiaf , neaovisg vejxsr, breaking tiw 
^«a»»# aad packaging. 

* 

. 2-^ Fieezing. quiek-feeasinB 

? r^lf; 5* C. in leas than 
2 hours is suititi»l«. Mast itaas fsoaen 
this p^ooMs i^iaaM not be omr 1/2 
inAjhi^ MteiaU ft^be &Dzen are 
piacad cn trays. 

^21. VacwsBiaiag the Ctrntso:. vaeiaaBi»* 
iagia dona ijy sten ejecticnaf six am, 
mmMly or in on^instioA. itm uS^ 
tiro 8«at be mrfd ao «iat «ja ptaS^ 

not th«#, 5ha op^xtii^ veeuott 
^ ^ the wii*wr ^Qipor imsuee 

f**^^^ ^ usuaily supplied 

SSSf.f^S ffL^f** «a«aet with the 
^«t«aal. ISw saount of he^ added to the 
^« ft»d is strlotly a»*rolled. It 

«^ S^*?^ ^ * 98a, and no heat 
»n^ejef t to raise tha food psat^jct 

vtiich hot loter, stem, oU, or 
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glycol is dUcalaoadl. jtftcr naHkam 
piat» tiRpHr«f»ni Is miMi to tea 

he^t IS than shut off «ai thi t«|»c^ 
puraes. A smo sssBit i%iw1i ■■>ini. is 

caiie^,4ii^ steam aignramr and alfector ' 
avstOT -^li^S^ extracts vjqjor fxo*^ cab-- 

^nder^ the i.-jpor in the iom o£ toe - 
^-^ide e» c^toeber or i« a oQndomim 

2-24. Sse^ciiig tfte Vacmaa. As ftea 

3i»QKt5ed by the dried pn^ct wxU 
produoB oxidlaUve raiwidits^ of ijie gat 

at nowhere of Ay ntt«^. BR^TiTtS 
« nit«o^ fwa»«tes the . 

F rous tissues and excludes oxygen and . / 

2~25. PacteKfing, P«K:fca9BS avt be 
' ^' nitrogen or ctislacR dioseids 

tc xBRove coQ^. «»ai^atija amt'be 
niDj3ta»es»oof and iightjsroof ^ «»t be 
^■^tectiva against atsmijoa ixaa extetnai 

deaxaawts to prswHit the ^xcntibn of 

no;.sturB. 

^16. AppUtations of Fveem Ccyii^. 
FTjcM drying ^^ears to be tf» ultiaiate 
laetftod of raaintainiflg the ftjncticral 
ta jte and stocage »tahiiity ittooerties 

ac.^iderad ^px^ervation by this Bethod 

vegetables and msnstxus seafoods, ihis 
lethal ^ ^ 9W«t ad«;aRtagB bo the 
ACTBd FOTX38S, bsoauM it givm us "fbod 
prostects that ^^fsociaBts oasad foods in 
stDnm atitoility and surpass th« iT n 
gyjaUty. Umb, two, fceeze <Mng 
^^«BS transfjortaticn costs, sinoe the 
^mim. 19 Isssmed thzoogh mocnmX of the 
wa ^. Bci^ wte-, it seldn reduces 
«»qpii»wnts, because f t e w ^ te byfa^ed 



22.^??SL^^ *^ ^ PKJoessinj 
ajttod is that aii^ &mis cube is th^ 

wwft «» css»d Ad oti»r tyces of ^ 

fS;w!JSSf ^'^iwa^- , Ib.assm in 

of fsfiitee-dried foods 

JJ«»2^t,iag the food a«J it?1SSS 

aaditional dbomttl 
«at«*ial >*idi nay have ms^aanied the 

^S^J^^?" ^ yo» ^ faaiUar with 
tfa oswxact tequirewents, ycsa can then 
^"*t« the adequacy of ti» paudcagSTand 
Peking naterials, tim momtofZtSi 
Aj^ngpreparation, th^ flavor, the 
^^efxi/^xatum characteristica, and the 

^ ocnsiaer. 
^^2^icm^»uld be per^omed in a nannet 
auted to^the particular feod. ttonaalSr^ 
J«hyt»atxon of & «eaa-dried food* occurs • 
*t a fastes: rate than it does in those 
^f.';«=l??l5' dehydrated, ms^racter 
istic is nade pdssible by the feet that^ 
™sse-^ried feeds are aaro porous and 
o^U stnwtare has suffered less daaaoe 

^^i*-2L*^ i«stanoE» v4»i.be6f, porfc, 
^ onoB ti»i foodii 

^SSS^' itia sabjectto spoils^ by 
Jactaria, aol<fe, ye^ts, and ^aS! 

«^ if »^ 
*f™«*a^y- eeeesse-dried fooite, 

^JTii of <Med foods, 

Whe psDtscted Sxm moisture mi other 
o*»a" of t^Stilage. 

^ StorJ*3B. 

pjotect dried ftxsto, padosg^ are ;S 
ro« are is^ecviots bo qas CcKvgenJ and 
^t^vaps^. Included ase ^ 

Piastic lABinatses, v«dc pi^, jsti 
<»lic!*»«»"Piastie lanintte. These 

^Jious tyiaes of oBter fosta^m . r 
<Si»a»sed later in this ciiaSir. Further 

W storing, thm in loe^ Mm^limul^ 

^«r vemia, birds, exoe^ve iidjt, 
^ ««ssiye heat. »oi«v»r, iteS foods 
not sequire re&igaratic» f pwSrStio 
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a» sent faq^ do. 

tion, witii rawltiasr wdactioi in tiM 
activity of baetwcU, ymtm, anldi, 

««t«Bfe aU oaasr «a<wly at 
ojox tv^msoM. M 3a* r., b(<et»i«, 

enzyme activity and ch»ic&l r«K«iem do 
not »tq? until th* ««B|«muxe Ac|» to 
-40« P. or loMHT. 

«wft that tBfBigwrf tion 
^ 2?^ »»flBrad advantages. X^'s 

briafXy discuss: (1) the oi 
,^fi0«r«yU», (2) tha valt ^yr*nriftna of ' 
Craving food, (3) tha dataciozation of 
fsown Cqpds, and (4) tha ttmAxa of 
fJTOzen foo&. 

faa xa^j^acatad by maana of ioa, <ky ic«, 
or mdtanical safdiecatias. ^ 

3-4. loB. "^oa ia usad to lafsigacato s 
raii o«a and to oooX vegatabJaa, psoltty, 
ftwwfooda. ZoB ocnbimd i4tJi aalt 
lapfs tiw {^tin? t a Biwrn u g a of ica and 
ttaas inoneasea ita oooliag, capability. 

3-5. tty las. Dsy ioB ia SQ]4<i caxtscn 
diojida with a tor^acature of -UO* F. 
It gratftiaUy paaaaa £xm a solid atat« into 
s gasaoui stata without ainar baoonin; 
X jguid * Xt is uaad in ioe coeaa md 
frozen food trucjcs and nay also ba used 
to pEBaag^w p^ridwisXe foods if tha oo«- 
presaiw 0^ jBotos' o£ a zafrifuatOET aitould 
fail. In t^ avant a XaK9e onsunt of dry 
ioa is usad in a diiU at fsaanr torn, 
n«*« main to laam tha door opan if ya, 
gutter th a «sao. Othacuiaa, ym saay ba 
o««»oaae a aha ii ta y ia of co^gan* aiaoa 
OQTO ba partiaUy «scelaiad by a high 
^WB«ratifln of oaxfeon dioxids gaa. 

this pnoaution siijea it oould 
sawa yair lifa car tha Ufa of ansthar. 

3-6. • Me<*anical Rafrigaration. Tftjw axe 
lUaly nora famtUar with {oschanioal 
mf rl^ation than idth otSwr typaa. 
Q^spt fer "being lazger, it ia lika tha 
fanily lafri^srator bae^ hcaai and induct 
sue* working parts as aotosa, axqpcesaors, 
and coils, in Air Foroa aorai nedbanical 



»^9wf«cp» a«i uaad to kaap food chills 
(mmsm^asx uaad to inaura that froaan tooi 
stiQia fxt^can* 

^•7. Ptoqadfeal staia ia PKaezlng. 

fii^udad in thMa pttxactoX staps (unit ' 

5«micna^ sm wa^tin;, tcia«ing, 

dividing, and nanfcaging - atapa «tiic$i v« 

hama aX«aa^ rtttpnia a d in a gnwral way. 

, omw, Mi ahaU axniaa sosa of tte 

griaX osttidarationB for paekagim 

fsoa« foods «id tha fawosduSlqr ^ 
f zaaaif^ tha &Jod^ . 

3-8. f^(*Ea^. • Tb lamtt freaaer bucna 
tna paaams for fcoaan foods should ba 
gas isiwrviaus and ^tould hava m air 
podsata.. Staeaar burhs ase bcown spota 
tti iaaat oBtaad 1^ ^taaataring of tha . 
- prata^ 'Smm laoaa asaolt txxm tha 
oold dcy air of ^msm dihydsating • 
^ a« w& dapoaitiiag ita >ac^tuza on 
»a a»ila of the zc^igarater. Or sue* 
a«aa o» smit fzon air poduna in the 
parfc a p a adi^oatt to and asoiav! tha 
5waa podtata Xat; tha asat }em ita 
naiaeaxa in tte foeEm of oanMaatioB 
d«Q«itad OR Cha iaai^ ^ tte wx^per. 

3-§^F^asiag. OcaiaarBlAlly, £oad »^ 
oa txoxm by aitiicr blast tuaoala or 
Plata ftaaaass. Blast tmaala aca high- 
valocity fana to cimiTatia frigid air fa- 
fm «d tanifora fnasing of ^ &qd, 
m plate fsaooars, aactt paciEa^ of food 
toachaa plataa which axa in contact with 
onXiag ooiXa. 

3-10. OnaaaroiaUy, too, food may be 
fxoMn by aithar tha tfiacp {alow> or the 
quit* aattiod. 3h ttm 93m v^Boama fsaa 
3 to 72 hairs ara raguizad to low^ am 
food to p. Thia Miem siathod haa 
sga d laadganta^, cna baiag aa 

^•TOJg I jiasaaa «tttar ia Mitixizaim 

fsoa tha <»lla to fte salatimly lama 
im ceyitala botMsan tha oaXla. -Jhan, 
^on thSMing, thaaa larps ctyatala n»lt 
«d ttw BBKJltiag water saaps ast of the 
pOKSict scsa n^idXy than it be 
»*«^>»d by tJja iiaiividial c»Us. Too, 

s«»^ ttw lasga cavatala will puncture 
^t^ax» oillj ^ axio,, liquid 

to aaoapa. mis laaching or 
«3p" will cazxy aoaa of tt« mtriants 
and th^aby lomr tha nutritiojAl 
va:«« of tha frodoct. Also, thaea wiU ba 
«eMive fluid loaa duiag thai#iag, and 
toa food will be ariar t±an it ofch«n*isa 




have tmn* Ano6{wr diMaitnmm of 
the tiow ittooMS ptrtftiro ts tiie«ii oiiu 

«^ of i^maoiulv tMr ems t^l 
sux^eraXs. to bMant m> CBamAiMM within 

siiwi it taisM sOTstBl hours for the 
mtarnai fcoeineMum o£ tti» fisotf to <txtB 
IS* r. t4B s«e, nmi, that the alcw^ 
.reeze method has msny wa atowaaa a. 

3-U. weakiMsae not bes«t ihs 

quick freeze method, *ltici^ &reexes focxS 
i-n 90 mUaitea or less. In €oo& foosen by 
^ ^ ayatals ^ small, 
t.'ie osil walls of the f cjod asee not 
raptured. PUrthexacre, the iifternai 
-ciWature djxpa belcv 15« p. so quidciy - 

bact^ia .-^ve little tiiae to ^ow 
r^-!!l*^ F«5«ssiflg, hokwwi arTwhila 
tiie tooa IS ijj ccld storage, som dbt^iora- 
ticn of the food aoea oo^! ^«^iora- 
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?tc2en focjds dbt«srioEW» aa a ocsse- 

of too high a stncapa to^eatuce, . 
,- uctuatxn gf t»i|»ratuse, ia^ropEr naatdtta^, 
•li»fa9WM9Sowth, «aya».^vtty, 
<'»«ical taactioti, car a ocBtoioation of 

each of thraa factor* of ^sllafo. 

J^^!^ -aTOwtum and Halative 
*^oity. Xf fj;o*en foodb aE« to be 
?weaervad fcs- thels maxinis im^ of tim, 
storage taimatues auat be aptsSmXly low 
and <xsstant. T\a9|pssatism fluetaagion 
cmaes ccxditim vary siiaUap to these 
whidj ooojT Airing $icw fraesih?, in that 
It crises lax^e ioe crystal fosaatioR and 
t^a«andant ruttltioBal detjariasatioi. 
^«pewSing upot the sctost o£ the f luctaa- 
tios, they csan mmnlnrvtm an^Antic 
ctiaaical rvaotiow. In the oMe of varia- 
ft°^^ himdlty, «hca h»idity 

<»yin9 of the stos&d food. Zn iraemss, 
the off acts of h«nidity dtus^ are 
difficult to oontrDl by at^ am other 
than by suxtahle packagi*^. in chm 
rxxxsss, hwssidlty can ha ogi*«jlled Iw any 
^ of several typea of humidity ocutiol 
devioBs. yhm the huaidity i« heJow 
c^JtiaTim, frBeaer bum raaulta if the 
packagxm is not intact, stjiia f^Mzer 
bum is a hazmlaaa cwjditioB, it ia 
estheti<aiUy unaos«|st«^ and ia irtweta- 
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3-14. Mictoarfaniaisa. At eesiseraeurea 
«qve IS* P.,, mol& and other orqanisrss 
aii^ ^ ra^d^ aaou^ to apoii food. 
^ <^ «B|«i^ma» fm Im «« IS* p. , 
««t bacteria, $«aata soit^ stop 
TO^. Vmmme, mxm bacteria aay grow 
at 0 - bwt not eixu^t to G»wa spoil'- 

3-15. |S«yaes. Pseesiag slows tj» action 
Ofensvtes but does nst destroy thaiu 
w«n food is r«etacad to nosaal tai?3eratua 
f the etaytaes mnsBe ti»ir activity. 
iMyin^ la«r the vitamin content: and 
^ood value and ns^ chan^ the texture, 
aRpearanoe, sad flavor of food. 

3-16. QMBical Baaotiona. chMioal 
leactions are reAtted aa food taBoesature 
IS icMered. ajch M*iona include oolor 

fat cscidaticn (rancidity) , 
Vitamin destxuctioa Oj? ccddation or other 
xr^a c ri.o n s? , flavoatr changes, and teasv 
o^m, Bmwttr, smtjar that ohmical 
sef!ti«B do osRtiate in txaam foods but 
mly at a alMT rate, ohis ia the reason 
that eventhose e^ioam foods storwS.under 

.f?^*^ ^ iadaf initely 
retain their quality but, iistwid, deter- 

to point \im they are 
unaco^tabie to ta» ottwaanr. Both 
e*oBMive de{9drtticst and dseoeasr bum 
cen a ooil^Baitie oxidation, ^ noe tJw 
»TOal of %«iter txm the maeSam tissue 
pmta p„»tratim t» a grater 

v^thin the food. HanoethS^ 
fc»very {wigent areas of ranrtd fmt 
^f^^V^ feeesar^xjm area. 
Again the best oontroX is optlmaUy low 
and caiatant froseo food storage tamer*' 

3-17. (^Jtiawa Stos^ tiBBiaratsae. 
*?aa31ess of tite storage teeisrature, 
freezing will not reverse daoage alreadv 

a awmilative reosrd of daaage done to it. 
in storage tiw dmeg* oontim^s at a 
graa^jac lesser rate, d^»ndin? upon 
o» st^age t«R|j«»tu£«. Aa ^am in the 
2«rt balow, the lower the tw^arati^, 

lesseniaj of quaUty. (tismlhe 
«^ i« a typical «ai^l« cnly and cam»t 



apply to all foods, Miasm ss^ of eh«s 
will aC4i& <|tiftUtaf laagK man 2.t» 3 
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3-18. A&liticnal S!3E»rage Fact*. Befcsie 
leaving the storaga of exastm Uxt^, im*B 
point cjut id»se additicnal ia^xktmt 

a. ihe law thB ttqrage, 

(first in, first out) im aU xafd^crated 

^l uctiwitiop , tha Xasgar tiM iot csvstals, 
so OKtain that tvSxiqamxx dxsts 
ate kept opsn no longsr tivm absolutely 
nooessasy. 

c. FtMBinf food will not z«v«£s« 
dwiage alre«^ done to it, » <Scii't tjy 
to ££ea» partially sfioilad foosi to 
rejuwenate it. 

d. No {tucTxxsrgraniaaB gxow 
in ioB csystaia, JsKt tiMy wiU grow in 
the unfxoara fat of x»^^clgiMatB«i mast. 

e. micxoosp^anlTOa that ^nw 
in f tozw food atB not pathogenies they 
may make food taste had, torn th^ ase not 
injurious to health. 

f . "fn the txmsBK, nutrient lorn 
is progteeeivw and suse: beef md wtf 
fatty fia^i axe good for 1 yea.vi posk is 
gocjd for 6 to 7 taonths; a«KS fatty fish ase 
<?ocd for 5 months. 

g. Don't load ai opan-isop 
(display type) deep freesse unit abt»e 
the load line axxo^. rtm wp J«y«r may 

3-J9. Thawing. As have alte«ly 
poamed out. food tham be fvem 



si^dly so that maU iot <ay»tal4i fom, 
am ««1U swtaia uatooinn, asA a«lls 

mft tlUMins? FSsbmr baef aid po«l 

te.thAMt sMy in the rKi^aw 
80 that the dell« howa tiae to ZB^aoifb 
asy {ODistt^^My hav* lost aurij^ freea- 

flan ^KKld be ttUMd BBsldly, 
ffflstoWy by OMidn? siaae 9hM^imSt9 
my da^ttuai fish pcot^ SuMlt^ by 
- ^o*«5i» « tamt foe fzoaen veget^ias ■ 
«id eemin fxuits, Som siaata, too, may 
be fxka& ixxm tim fmsm state pjwidad 
it is -^stm starting directly £xm the 
fxomj state. 

i-2Q. M3W J«t»8 (s^nidar aoddesTtal thaw- 
ing a nd v4wt yai can do about it. C3n rare 
oocasiOBfc, froiMi foods thaw In 
tJfawit. In other ifstamaas, tha»^ aw 
gwalt fao» electerteal powMT failtae or 
from MKhanlcai failwas of a refrlgeratcr. 
In eitiwr owtt, it falluse is UJceiy to 
be peolo^Kif dry ioi <if avaiXeaOe) 
2»uld be^aidOy used to fcssp wft±get»6«l 
foods froaa. If froaKi Sood be(|iro to 
ttw ia <rf pnwBBtloos, ^*at should « 

No, it <¥»ld not. «^ Air f^oree has 
ffeeara to meintririTi peatriottsly fn^en 
foods iwt does not hams blast free^ 
facUitiee to <pleiay xa£xmtm the food, 
thus, sinoB the food vnuld hmm to be 
aJ^ly refzoaen. It would hBv« tisK tD 
det«d<aate and to develqp cff-o&Ks. 

ilf^L.J??! ***** *^ ^ **» 
the tnaMsd food? The ansMsr to this 

dspncte UFxn «hs imemal taaipeca- 
tase <^ the food, tim length of tii^ it 

twpwMttufce, ana ^ type 
of food it is. If it is a awdaagroas 

or if it i» a highly aold itn mm 
^«ae^«oesteast, etc. ths l^sm* 
tu« <»tside ite psop«r storage ta nj era " 
tsx.-9 is not as caltiraa as it would be in 
a J'W8» dangegw food itea« in this 
ret pict, foode^i^ jSsmimd roosts ^ 
aoie creoaad \i«9stahlee am very dati^rp!;^ 
aw hawB narxoir a&rglns c£ safety. If 
thi internal tmperatore has ^sns mxai 
ax r 40« P. for wm 4 hours, asidam 
the food. \>hm you know that «» 
pat Mnnar food is cne vihic* would not 
spcU, in tJ«i pe riod gdP eMx»R2xe to ispjxxxx 
tmoeMse, the food shcjuld be fax^ 
i«6jed and used within 24 hours a* a 
<*iUad-food it«». if the food ia still 
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^lidly frcxgen bat itm Intttsnai t»i|>«ra* 
tx^re ran^ u^jimc^ m 20* F« , it shouiid 
ba placed xn anrtJ^ f s«ezer and tha 
tacpenityOTt t^am ba«k to 0* P. or to 
whatever Is opti^tun in yoir wasGbause« 
?fciwefver, it stooJUi be iiteRtified by »iit- 
.3^:a maricijigs to that it osn be issued 
ai^d of sindlar s M EOd tac t s ^4iicit hgiim npt 
t^en dj^tressod fay heijag fiArtiaUy tiiaMd 
m fluctuating toifserstuseir* SVanae 
issued cm be aith<^i^ only by the base 
aatronder upon tl» reas9imrl4^:icm of the 
veterinary csSficjer or his repeesmtative* 
Such actions should, of qo^scsb, be ^ 
poordiAatad vdith the ooiroissary dEf ioer 
and/'or the food service officer, Ihis 
wUl o^nsure that use can be siade of the 
pxryiiicT. wxthin the tune limit ycxi 

4. . ?^^ESE?%WnCN' BY CMWBC ' 

4-.. Janr>id ^^^ods are then safest of the 
• r^serv'ed foods. Some advantages of can^ 
rj.r,4 are: (1) seasonal food asepiuses 

preserved far year*'nxjnd oonMrp- 
ticn; (2) foods can be pn^ervad and usai 
anywhere xr. the world? (3) tte canned 
prt)ducts .axe available for pottswptian 
wxth a minimm of pr^papticm C4) the 
wastes are nspoved before cannixjy? and 
3) sdiujnsn storage spsds is required* 
Scm specific military advantages ctf 
.tinned foods ace that individual ooabat- 
canned ratiCns have bosn developed f 
use in the field and t;hat the saaXed can 
protects foods froa nuclear^ c he m ic a l 
and bao logical oxitaKsinaticn. Let's 
brexfly rtisatss unit operations and 
packaging of canned gooda* 

4-2. I5ut expirations- Foods to fca 
canned mast be ^larvested and priced 
unc^ close sqpervision. Xncludec in 
the steps of processing these foocs are 
cliaaning, dividing^ blanching* fUling 
cans, preheatincTr heat prDcessing, and 
ooolxryg. Cleaning, dividing* and blanch- 
^nq r^ve alXBaAr been discussed ix xtixs 
cnapter . l!ia c jns asay be f i ll ed € ither 
by hand or by rrschirte* Preheatinc , 
Defore the cans are sealed* is dfe»a either 
by i^^Lnrj alraad/ heated food or fc^ 
passing the is^^jaled can of food through 
a hot water batn ca: steam tunnel. Pre- 
heating drives >ff gas to give a s-olidly 
packed can and lelps to blanch the fisod* 
After the can ii sealed* heat pro«^ing 
or retorting* as it is called* is dens 



fay placing the sealed csm in prmsvm 
oDokaes and eoqpoiiing the caraed ^ oods to 
various ocp^^ixi^ttiora of teofKratuse and 
tune. Ihe te m p er ature andl titrn* c&spend upc^ 
the pH of tim food proAjct involved. iJie 
usual retorting tinie and te gp era tu re is 3 
minutig» at fiqE^ccodmsteiy 250** P. if the 
food is not vary acid. For f airly acid 

reduced. Highly €»;:ad foodi may not be 
subjected to asy }^at pocoosssing. Heat 
proofing not only destroys any undesirable 
mi cxuu^im isre presant but also codes th^. 
food to the desired degcae and stqps 
^uymatic action. 1$ie tisae and ttf(»rature 
of 250^ F. fcxr 3 ntinutos used in prooe^sii^ 
nonsuid foods is based upc^ the fact that 
this is the miniimm ooEitoinaticn cape^le .of 
killing those bacteria vihxch. cause botulism. 
Following the heat treatinent, ti^ are 
floodgd with cold v^ter to cool quickly. 
Ihis stc^ cooking and drqps the terrpera- 
tore of the can to «aacut 95* F. Sven 
though 95^ F. is warm esiough to help dry 
the.cans, this teni^erature is too low to 
allow the growth of therrophlles, which 
grow r^idly between 115** F. and 125* F. 
^en canned foods ham been adsguataly 
pacooessed* they are called '' cx m terciall y 
sterile** This term saaans only that under 
all normal oc^iditions there will be no 
ndwroQiganisnt groi^ith within the sealed 
can. commercially sterile does not mean 
that all ndisiuurganiflws have been killed, 
as wjuld be the (^e with surgical 
sterility fron an mitodavne. Another form , 
of heat processing now in general use is 
called "a^ptic canning.** In this process 
the food is f la^ sterili»d by being 
exposed to surfaces superheated by super- 
heated steam to teniierataspes cIoto to 400* 
F. At t±ie same tijne the food is being 
flash sterilized f the cans and lids are 
also being flash sterilized under super- 
t^ted stem. The food* thesi* dcses not 
leave the sterile chanber faut rathea: is 
brou^t together with the sterile cans 
still within the stariUzing chaitoer and is 
cammed and sealed in i^KSse septic 
cmditoons. The result is a basically 
sterile product ha^dng extreoiely long 
ke^xLng (^lalities* This process is 
cur3»frtly being used jsciniarily to prepare 
the ao^'called steri.liaed milk and othcs: 
dairy products such as ice crem mix^, 

4-3, Packaging. Canned food containers 
inay be glass or metal cans made of tinmid 
steel or cf almdnum. The use of glass is 
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r^ix^adly '.JxxLt&d to foods are not 

highly ptrx3hafai^. Tim a&rantages of glass 
aro that: It is ct^aper anS tJ» qonatvpier 
oan <^ ti^ aoRfctsitSp Its disadiwita^es 
am that It bmflfai eMiXy and tfeat food 
ixi it cannot be pcooewed under hi<^ 
tspparaturt^ and pcissauxc^. Cims cJo «>t 
havie these disadvantages. 

4-4. Cans are manufactured £xcm steel 
base plate to ytiidtx a thin f Um o£ pure 
tin has been ooated alectrolyticaiiy. 
Various types of, ena»ls may be vsad to 
protect the interior' sarfacae <tf scwi cans. 
^^^wevQTr 7«any csmed Sood itecss are 
nlaced in cans with no enamel ooating. 
Erasr^ls are placed on the is^mt surf aoe 
of cans to irtuJait undesirable re«tixms 
between the nietail and tl^e proe^ict. Soch 
reacti^c^ nay pccpdace Jq^daco^, »i«lls 
(hydrogen gas released insiAe i±m cm) 
and disoolcsration of tiW prdaitt*:. To be 
suitable for use imide of cans^ ^wroels 
nust be nontiatic, nust not react vdth 
food, itwst withstand C^sisrication without 
chipping or f lifting, and Rwst adhere - 
fimly to the tin plmxi. 

4-5. TU> types of msmX are used inside 
the cans, these two are R enwal and C 
^tmieiX. R aiarael is used for pi^asE^ed 
f nuts and vegetables to pmsnve their 
natural oolor. C enataelr v4>ich oos*ains 
15 peroent finely powdered zixic oodde, is 
used for canned com, rwat, fi^# and 
poultry pttxJUcts- without this ««»1# ^ 
the sulfides released in protein toeaflwawn 
react with tin to tarn black tin ixcm 
sulfides. With the abating of zi^c, the 
sulfides react with zinc to fonn 4iite 
zuur ccrpounds v4v5ch ate not dt> jr rticx^le 
m appearance* 

4-6* 8efc«B leavixQ cur discussion of 
cans, let's briefly oOTsider aactemal 
coatings a^plicsd to sonie cans to prewKit 
oonosicji sand to jsDOVide caeiouflage* 
There are three types of these coatings, 
ivpe I is a preooated oaroouf l^^ that is 
applied befc«pe fabricaticn of 4^16 can* 
1!^' <iide seesns of the can swst be painted 
after retorting (after the can has be<si 
sealed and its ccntents oook^). Type XI 

a postooated caKiouf lage t*iat is s^plied 
after retorting* It may be ai^sliad by 
brushing, dipping, or sjs-aying* Type Itl 
is preooated and unpigniented. Known as 
**90ld enaciel,** it may be applied before or 
after retcjrting. 



4- 7. Ms can see, thro* that cans have* 
been carefully designed to protect the 
food* Iheir expellmt dtelgn acrrtoinsd 
with the si^)erb mot^ksm {»900a$sing techni- 
qui» now uMd in <»snin9 h«m practlcsilly 
eliminated t*» t hpsat of food poisoning 

datnerdally caraned pcoctucts in this 
ouunt£y • 

5. msxMnos pfesewrtion 

5- X. Badiati<s\ inc^sctes axsOi Icjw-fxequestey 
radlfticstt as elactrical, ssxdc, and 
radio y^ems. Also iacluchid are s«c4t hj.qh- 
fzsqimcy xadXa^^isxna m al|tia, beta, 

antjt cama rar/s; X-rayat «J«cticnsi and 
neuttans. Here, in our diKsassirai cf food 
techr 5iogy, we aece priaarlly ooncerr^ 
With !lect3C«>s and garana says- 

5- 2. JUst as X-rays cm be used to kill 
oanoar cells, gar^a rsi^ or electzcn 
^rssiiation oan be used to kill micro- 
Qxqmimm md imects in €ood. Electicxn 
radiation derived froea electro aooelaratxars 
and qmem xvffn derivvd txm 'CQbaklt-60 
hawe been used to kmp potatoes firosa 
s|xeoatin?# to kill insects in qssdxm, to 
e^lsf ri|ianing cf CniltSr to i^aed the 
ripping of £x\sits, to kiU sa l mnnpllvt in 
eggs, to kill tcUdUm in ixxdc, and to 
prsserve baoon and various other kinds of 
foods. A aiedi«a lav«l of radi«tim 
(100,005 to 1,000,000 rads) kins nearly 
all the sdcsotw^wiisns, but ti>^ jsoduct 

is not oe n der e d oo^uUitely stalls. 
Peri^Mtola foocte txeated in tlxis v«Pf have 
a lon^ shelf life **«n they are stoned 
uodet stf sigsrstion. aqpomres of 
1,000,000 radbs cause oertain toods to lose 
quaJ ity^. LaxgB dases of radiation (up to 
sflw rai ndllico radi) hmr^ been used to 
st«jlU2a scoe foods but cwwe soften- 
ing caf vegetables asnA off-flavcrs in meats 
and fats. TtsomA findings indicate that 
if foods are irr?Ji«t»d at low tanperatures, 
sKt <tff-fla9wrs are zeA^oed. - SVirtheanore, 
findings show tJwtt the use of gamsa rays 
on foods do not jseoduoe tmicity or radio- 
activity in tiase foodi. 

6. ^m^moTKm m FEfWHCJKrira* 

6- 1. During fernwitJrtdon tije pH of a food 
; s Loured and tite add fanned helps to 
pteserw tiie food. Fear exacple, the 
natjral s^gar o£ a food say be ciTanged fay 
miccoorgaftians {bactjwda car yeasts) In 
turn, to lactic acid, then to alcchol, and 
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or aortic acui vdH act as a ppe»€a:vmtlve 

ttm majority o£ tiycmm taodB psmtmsmA by ' 
feim^tatucsi, thet pnxsess la acosi^Xishad 
^ f Qsnstion of X^ccU: add mh«^ than^ 

sauezScmt, cOivw, etc., are all pzeaer^ 
by laccic add* IS^e gti x^^Xti|9 

it will not {awTOt gniirtti of a few types 
of spoilage ndcrococganinB, near wiXl it 
effectively stop anzyene activity. Bsr^^ 
many 'fe i n ant ed foods, such as^ saierkrsut, 
n\ist be pasteurised and osmsd or bottled, 
if Indeed tney are not actually heat 
t:rocessed. Here, lat^s dl5ci;ss sawex** 
<raut :Ttd d^aese as exac^sles ctf pnxessing 
b*/ iernientatj.cn • 

^JiJ^xkraxxt Productioji, Saai^rkxaut 
^3 PiX^cJuc^ fron cabbas^. T!iie cabbage 
IS wasred^ threaded, and salt ia addad 
to aoiieve a oTOcentratiOT of 2.25 percent 
to 2. 5 p^xi^t. The shr«dded kraut is 
pocj^ed in vacs and weight is a^^pHed to 

tar^jeraturH is held at 70** P. to 75* 
during lactic acid fezsi^fitaticit. ftien 
the right awaant of acidity is psodtooed, 
eitner heat or cold is vsmd to atqp the 
fementaticn. Most sauexkraut 'fear the 
ArTTied i^oBS is canned and subjected to 
h^c txeatsoestt during canning. 

6- ^:. Cheese. The principle function c«f 
bat'taria in (±«ese n^Aing is to psviduce 
acii, "irhe action of baciraria help:; t30 
curdle trxik, exgeX i4iey, gather th*! cuxxJ, 
and protect against putxef action. 
Bacteria and molds are responsihle fear 
the different f lawcrs of dteese* 

7, CURDJG 

7- 1. curing is a rothod of preserving or 
^jrparting a partioilar f lapyar to % aricos 
reat products. Salt is the basic curing 
agent, but it itwy be suppleraentad with 
^ther agents, siKh as sodim nitrate, 
sugar, spices and wsscy other supplemsxtary 
ortxiUcts. The prisoary objective in curing 
neat is to prolong its keeping qu-ility* 
-Tus IS dcre by saturating ti^mwi with 
salt v^ijich eventually destroys raost of 
the microorganisns* The salt does not 
destxt^ aiU p|EthogenSf the curing process 
wii:, not ixeto^'triiiiinaerinf^waed poa* safe, 
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7-2. >teat originally cured in order 
to preserve it. need to cute seat for 
this purpose is not as great tod^ as it 
wa^ ooriginally, becmxse ^efri^sration is 
avail^le now. Ccms^rasrs h^a^AS tha sa^ 
^ting habits ti^ had bi^aro rcifrl9erati<» 
was demUx:|)edf and tNi^ still dsfend tiw 

7-3* Salt. Salt used in the curing 
f oCTola XQssf be used alcne ^or vdth other 
ingredients. Salt is basically a pres^r^m^ 
tive, it, extracts moisture fxm meat, and 
iiqparts f lavc^. Salt also tenderiases 
foods, especially tte skin of vegetables. 
Salt in a 15-*percent solxxticm will pri^erve 
foodSr control ensysnes, hs]^ rasons vseter, 
and prevents the preserved food frcia 
absorbing n^tal from the can, used 
cr. nieats^ however, salt does destroy 
their color. This is nitrates and 
nitrites must be added if a pinker red 
cast is desirable, 

7*^4^ Sugar* The preserving cirsracteris* 
tics of si^sfar are si^lar to ttose of 
salt, however^ sugar does not have these 
chara^irteristics to the egct^it that salt 
does. Sugar ad^ flav^, r»0¥es sone 
nr^isture, to^es down the br ^^^^^^h n pffft of 
salt, and &xmi^^ food for deeirai>le 
b^rterial gxwth in the wring prooess- 
Excessive dni:^ts of ^igar do not erdutnoe 
the lisping quality of meat, but they may 
cause it to turn dark red. a:igar is also 
used with sodium nitrate in the curing of 
iDeat. There the sugar feeds essential 
bacteria which r^os sodiim nitrate to 
sodium nitrite, 

7-5, Nitrates, Sodium nitrate and potassium 
nitrate act as r«iervDirs for nitrites, 
thus maintaining an effective level of 
nitrite fc^ the curing of meat products, 

7*6. Nitrites, We&e are produced frcm 
the redkxcing bacteria acting on sodiua 
or potassiun nitra^. nitrite tjnit43s with 
hsmcglobin or s^oglcbin to f csm nitric 
asdde SMoglcbin ^^ch, in the pres&:)oa of 
heat^ yields nitric opcide m^odurmog^ {a 
stable oolc^) . Nitrit» salts msjf be 
added to the nitrates to insure h^Rd^ng 
a)ou0i nitrite for color fix^^ion. Ihe 
quality of nitrites added (maximun of 
200 must be carefully controlled 
by MTO to avoid cneating topdc affects, 

7--7. Pidae- The term '•pickle'* as 



sQjpUed to meat oising, mam a aol«ti<» 
of the curimj agwits. Plato pictela is 
siii^y a solutiem oC salt In vmtec. 
Or^scwnd piciti« ocotains salt, sugar, 
kaX/cx sodt.m nitrate an4/or sodlm 
nitnt». Pickla that ooRtaxwi" i« 
acrae som is also known as "awaet 
pick;a." 

7-8. SSnoke. S^vptiara andl anciffist 
aanerian dvilizaticos sifked n»at. In 
North andi Scsi*h Aawcioa, the Indians 
snsked nwat ewer ti» topa of their t^wes, 
.the snoising had sam drying and pceserva- 
tiva effec* from the heat and ti» release 
of pyroligenous acid in wood srcSco. 
Today, mat is sawked mainly to give it 
flavor and colors, preservatiUai is 
aocscB^lishod by the curing prooess. 

7- 9. TJk objectives of sacking raeat are 
to recowB aoAsture to retard bacterial 
growth; to iRfart a dwdwriule sacked 
flavor; to stabilize a cured oolor; to 
prevent caddative rancidity; and to kill 
surface bacteria* 

« 

8. USE OF PDCSJ AUHTIVES 

8- 1. ftar osntsiriea aaan ha s use d additivwa 
to preserve food. A good maxB^m is salt 
(sodii» chlcri^) whicti has bean vtmSi 
suxae ancient tia»i. ttoday, tiirai^ 
advances in awdstxy.and food tedwp logy, 
ine^jganic and organic dh«i<s>a ctsspcmdi 
may be aadad to food to stop tJir grarth 
of ndcroasganianw without injtascing the 
food. "She uses of dhesical psesetvativee 
in foods aw closeiy controlled tif pm 
Food and Drug Adninistration, i^hicSh has 
enforoatwrt ret pcws i bilit y for the 
F^steral Ptsod, Diug, and Oaanetic Act, 
which regulates foods that mtm: inter- 
state o uRBieioe . ScB«i of tihe est^li^ied 
criteria pertaining to <±« ese caC 
chemicals are that they aust CI) not 
injure the aowMawr, (2) iapscwe tim food 
raatenai, (3) not seduce action of 
digestive teseyraes, (4) not react to fom 
hanoful ac8|»«nds in the body, (5) be 
easily ittentified, awS C^) be iscoved 
safe befesre use. 

8-2. Included in the additives used in 
food are sugar, acids, salt, antibiotics, 
sulfur C30n|wunds, oxidizing agents, 
. anticoddartui, enayrtes, and food flavor 
anpiifiers. I^'s discuss &ys9^ ailosed 
asiiitivBS and then briefly consider a few 



forbidden aaditiv^». 

8-3. Stt^ar. ihis amktLm iM used to 
give coim and, espedaUy, flapor to food 
• and to ha]|> pCMesv» qestaiA fruits and 
ta^m, Softt', for Ummamf is tsasd in 
bzead to help it to htam. aa$ax is al^ 
used with sodiiia nitxate in the curing a£ 
neat. Ihem the sugar feeds emstial 
bactcffia wftilch reduce aodlw nitrate to 
sodim nitrite, m sMitixm sui^ is 
used to j^ ' eaewe fcuit, in «itich case 
^X3ut 25 psOTit (by wtf^ght} of sugar is 
rec^iired. Ucwswr, this peroent can be 
reduoBd soaewhat cn toare »sld fruits, 
sinoe suBfar and add are synwgistic in 
their oontrol of bacterial qxmGi, 

^4. Acids. Adds are used to isipsxxG 
the flavor of foods and to help in food 
preservation. XneluclBd mpas ttm adds 
used in foods axe ths bmaoatas, the 
prqpianatas, dtrlc add car dtms jdoes, 
acetic add, as>d phospisrle add. Adds 
are added to foods to attain a pR that is 
unaoQ^table to those osfadms %4U^ niay 
be pmsi^. Mhlla to some persons thuy 
estaam food f^Unrors, to othess they vopf 
ham the tastfi. fioB a pnwstical stand- 
point, this iafoasation i« usahie at your 
statlcR, if you realiae that ktum potato 
salads are addiflnd to a 4.5 pH level, 
th»y are such aa£«r to ssaeve thm are 
rcrsad, rather bland and sweet potato 
salad aaBnxS:ions. This, also, la tte 
reason various fruit and leearcMStard- 
type pies need nat be refri^oated. They, 
too, haem a Jow pH, Kb shall now discuss 
two txtem acids casnpnly used in laeeaerving 
foodte. 

»-5. Bensaatee. Bensoic acid in a 
conoantxatlon of 0.1 peroent is fairly 
effective against the gswrth of yeasts. 
Its bacteriostatic actico Is enhanced by 
adding side chains sudh as phes^lbotyrlc 
add. Estttcs of vanillic add (a dwriva- 
tivB of F'^iydrciosnsdc add) are effective 
a^inst masiy micsoax^snisas induding 
moiai and sgb» heat-resistant spore- 
forming badwria. fte use of et^r^l 
vjarullate in Mcffld War H made it possible 
to deLl^ner asxept^le foods to many parts 
of tJvi globe. 

8-^. Propicnatas, The salts of jrqpicnic 
add (fac^ add) aps nentcflelc; they are 
used CO inhibit ntsld in bread and cakes. 
Propionat(» are used to inhibit 
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SUA a» cotzagc csmmm and cscmbi chttM 
say ba p g o t« ct< Ki fvm mid by th o irtM.tr1.r::yi 
of 0*15 pexx?ertt o£ caild.^gn paeqplonaMM* 

8-7. S^it. Used to XR^JTOve fiavw,. sedt 
also tmn^ijsm tooSm, mpmdf iX V i tiss 
dan <^ vegMabOM^ Sil t in a X Snwu mt 
solution also pswwww fQod8# qO Rttolii 

he^ zMKMi %«6ert and psmmstB 
the pr»«n^ food £zm itowtifring ntAl 
frcm the C8m« «i» ori OMtSi how- 
ever, salt dCM dMtiTay ttoir oolor* 
Ttda iB ^ nltratw and nltritM tmxst 
be added if a piric <»: s«d oasit is 
dasirabld* 

8-8, Antibiotics. These axss chodcal 
substano^ v4u.ch are ppoduoed by osrtain 
Ixvir^ cells, sfuch bacrteriai^ysasts 
and niolds* They may prevwt dis^ise- 
prtxiucin>i car spoilage orgmlfsns fram 
multiplying or else kiXL them* TWO 
antibiotics, axytetrs^?fcUne Cor 
tarrsaycin} and chlorotsOraqfcXine (or 
aureocycin) , hmm been tq^psx^md as 
antibiotic addltivM for chicks and 
whole gutted f ish« %eir use slightly 
ext^^Ss the shelf life &r these tm 
highly perishable poeodocts. It is 
riehptr^le \4)ether tbel-^ use is teaUy 
worthwhile, viihsa mif^hixt; such diBa^nmt- 
ages m creeting resistanoe to tibieee 
antibiotics in certain bactecia. ito tim 
' earning inciistry two antibiotics whidi 
shoi^ pxoaise in aopeleBrating speed in 
killing spores ase mtotilin and nisin. 

8-9, Sulfur 05iqp3iBiai» Sul&r di m i c te 
and sulfites axe used in the pceserviitioii 
of acid fruits*»ad vegetables^ Biey are 
effective against tnolds, but are not 
very effective ai^^nst yeasts* The 
surfur siibstanOBS may sedaoe food palate" 
bility and fwy in»5tivate some ^tmixm* 
Fruits are sulfated by burning sulftnr or 
exoa&ix^ fnxit to sulfur dlojdde 
Apples may be dipped^ in a solution of 
sodium bisulfite or sulfur dicxide, 

8-10, Oxidizing i^gents* CbcLdi35ing agents 
are used in maat, fish, flcur, and 
vegetable presorvation* Sodiin nitraete 
and sodiisn nitrite are \;sed in neat 
curing, Thmm are brokai down to nitric 
oxode, v4iidh is a color flxttive. 
Bleaching agmrts are uawi to jawserve 
flour* Other oxidizing agents used are 

(to destroy add spoenw and aiibonie 



broteria) and sodii» ty podt l ml te solution 
(tx> ijr^iibit nold groMii on fsuits) . 

< ♦ 

a*U. AnticKidants* Antioxidants are 
si^csMes which are abided to food to 
protect it (±£sdcAlly a^Unst cxidati^^. 
A ooenm &^ of i^ i xidat i o n is ti;^ rs^nci^aity 
of fiMcs. ^his oxidatia n or oxidaEtive 
ra n g d d ity laay develop and be aobeltfated 
by li^t# air# ssois^surep tmM:, and 
catalysts mich as ggp fwr^ Includad in 
ffitioaddsnts are tihe taooopbeEolSf o g p ha.lin , 
g ja guaiac, pnsjpyl ^9llate# ascgrita i c acidi 
citric acidir sod hydrochlcrlc acid* The 
tooophezQls (lncli.rfHng Vitamin E)# %lildh 
ocrae fira» veget^>le oils, are cpoiL anti- 
CDddants for anisial fats* Qsphalin^ 
cones fx#R soybean lecithin, is a good 
amtic^cidant* Gum gualac is an axfticxidant 
aiKi stafaUirer for mroy fats, including 
aehydr8^ fats. Prtspyl gallate, not to 
^KSBsd 0*01 peroent, is permitted to 
pr«9ietve lard. Asooitoic add is vused to 
prewKxt rancidity of gay oroals e and to 
pre^^33ftt brcMning of tte unpxxxiessed oxt 
surfacps <^ sudt fruit as peaches, apples 
and agrioots* perosnt citric add 
or 0»1 percBBat hydxedhloric acid are also 
u^ to pre^mvt sliced peeKii^ fron 
hcMning* 

3H2« Snzysnm. Itiese s^isstanoes are 
used to break down connective tasm .i es and 
thus to tend^re weat^ aizymM indvde 
papain, bromelin, ficdn, and asclutin, ^ch 
of is heat l^lle* 

8**13« Flavor Anplifiers. Included in tiie 
flavor asqplifiers are monosodiua glxsta- 
mate and mnsf spires. «aith a fei# e9»?i^ 
ticms, these flavor sBEplifiers are not 
food preservatives. Hcmsswc^ sane j^om, 
sud as cloves and dmman^ are 
bacteriostatic to soma degree and scwe 
are even bactericidal in certain situaticus. 

8-14. Artificial Sweetener mid Misoellan- 
cm* Artificial sweet^iers are widely 
used in dietary i fao d s as as in tsmta 
other f oodto aw wn sd with no dietsy 
intent* Artificial £^ieet^ni»s have no 
f ocxi preservation quality as si^ar might 
have« ConsequeDtly^ foods that m^st 
have beisi preserved had they contained 
a hi^ suf^ ocsitwrt are nc^ preserved 
if sweetened solely by artificial 
sweet^iers. mrff thousands of other 
food additives 
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are approved for um under tte guidann 
d the Food and im^q A(tolnlstntiOR« AU 

^x!clf Ic cgit»rt^ ftar umi and 9cm 
ase t«»lp if appUvd bmyrad tiMi XiMts 
u^^Ki^ tor timij^ ^^^^ 
special dlsac^^teta^Qp in^nwix um* 
Qi ygf stlom ccx^oacnin^ adttitivi itiiouXd 
be refdsrsod to ths cIoMSt Stood m& Oroq 
Adtetustratiqtt * ic^jxc JiniLat 1 w # 

th^ forbxdten f cx?d a4ditiv» is spdim 
sulfite^ a tCBdc autetanoa aoai^iims vmid 
illegall/ tQ xodtei stikla nisfl^« AIM 
includad a» acxilvai nloaUaate^ salicylic 
acld# pegcod,da# and (^satpsnKy anittosiia 
oxpounda. And^ ^xo^ for use on 
pouitxy and fi^, wtiJt^otics ax« also 

Fdod must be packaged (planed in 
an individiaX oontiiinar or can) and then 
packed (sevwal packages made xeady for 
atara^a and ^bipmnt) in vaciaas rsnners 
so thai^ vttolMCiae food can be deliVcxBd 
to mUitazy instuCUa&Unp alX ovesr tha 
eaxtti* Your job incliala «dbility to 1 

soma in a t a noe s r the capability to ia^sec^ 
£cpr pircpaor packaging ia)d packing xxx f'^*T*w 

avi»»n{*taaiapa tha inspection of food and 
to iaiteyw%<>Mim tim inspactiaEi of the 
paideage^oc aORt&inar* In this section 
we will look^ in a teoad general sanae^ 
into the [Aujpoee o^ packaging^ dl e c i w> 
the types of twdisipii Osoth tin and glass 
can# and flaodUble) # and t^)en take a borief 
look at packixy^^ i { ttwtw !'l i4^ used to ^p ec k ** 



9-2. Putpoee of Paduging. RxxJs for 

tects' t^Mi food and^ aesvee ae a oanwiiance 
in using mtA ha ndUng> tt» padcage or 
ocntainer jfvst pttst^ect^ fzua nplatUH iy 
eKcesi^va heat or ooldr inaeotSr sodii!^# 

[^nsfWiffls frcat' vAai^9^^ts in stoora^Sr 
adds^ alkaliea# oils^ and dsaage oauaeJ 
by rough handUn? {it is «iridmt ttot the 
peeking aids sany of these peoteetivi^ 
' functions) . Yet the oontainer mrat not 
ifl^vurt any oduxti# taateis^ or te coci c 
iiaterial ^Axich the food oan «yt)sad9« A 
parfect pac k ag e has not bemt dewlopad^ 
but nsir demlopcasnts tend toward inosaasod 



ti^lle Strang thf lighter ^^ad^^t^r and 
incsiaased ffiHtistenoa to vap09r# to tas^pari^^ 
tuxe variatiora^ and to flnvihility. Star 
oQssMnieK^oa to tne i4^iMm aasviflsa * the 

costs r EO shipping piubletBs eiu x mnt eiiyl 

using facilities^ end to the plaansnt of 
/the praduots jln^ shelvw end xsitfrii^itfaticn 
ecfuipaent of dining facilitiee« Individual 
Qontaini^ nust be easily opened witi^ 
standard Air^ Fteoa dinin g- haXl ecpsiiraaft • 

hall idwitif ication* PPQPK" 

9-3. Types of Packages;; The individual 
ocntainecs eaaUy fall into two general 
catsgoriM rigid ^assd fXeidUbla packages. 
7in cans asse atiXl the scoat pcevalosst 
fona of containssf used in peckaging# but 
are being mplaoad by tlMi alsssiiass can 
and t±» glass dontainerf %iiicti is aleo 
classified as a caii in a broad sen^t "a 
jar tea: pe^dcing or psraecviaf fniit. " 
Cams als^ can be claaaified as bo saathoi 
cd filling* An eMSEile ctf a 5Wtt fllier 
can viQuld be ^si 0vapo9!abed ssdJik ^^^an^ ^pot 
soldared on the cmd at a^pot %ihese the 
milk is injaetad« ' An aasaefiJa c£ the hole 
and %nUd be the Log Cefain sytup can 
or the lissson cdLX container* ite aoga y l e 
of the sanitoy can wsold be tha ordinary 
oani for instance^ a no^ssal tin obi 
oonsticucted of opjj^ s^ollad steel GoatiM«l 

has previously been pointed out^ cans ajps 
eEnaaaled to protect' tibe pfy^Jimst^* ISie 
first digit of a can sise reflects the 
iiiiole staaiber of the aissa# in indbeei the 
next tMO digits, the faacticnal inches ini 
sixteenths. Hs^, a oan slaa *401 x 412** 
is a osn %tiose diaaeber (firat three 
digits) is 4 mid l/U ixudtm, aUd %<K3ea . 
height Cseoond th»e dlgitd ia 4 and UA& 
inches (4 3/4 in.)* Sh tha diaaater 
exemplB '*401," note tiia z&xo used m a 
filler. 

9^4* Flocibla packaging « fttjfty.i i ff^f are 
jy ^^i^ ijgj gi^ ^^ ~ - of intcstpeat tha ia^piscvicu^^ 
ness (r0t aUo^ng pasMga) ctf the material 
to li^htr gas^ or %«atar vapor. Xat^s 
start wit^ one of tha aarliesr daimlcpod 

one side it is only ocnsidsred iap agvi ous 
to wati^ vs^por. AUndnm foil is 
iiiqpei:vioua to vs^, and Ughtr but 
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is npt ooRsidiPKl gpoA m a gsBmoiaX 
wraaswr vnlms mtnatt i d with a&ms a««- 
rials btcsM of %om of iss^p^vfixsaamm 
wtwn wxlnklad at a»*») . OBUa^tm is 
not f33uq?» «^ is wattt paxviawi. It is 
aty^Ki and ^ iapstvlota 
SiAoa sMts 8«st t» p«d(«(l so oma eai 
fat in smit tmiSxing, e«ilfa|4wiB 
is often uMd taMna* tha juloM net 
ti» OBUapham moue^ to pasoit tile {lass- 
age of ca^/qaa, QsXIc|ihm is often 
l^l natBd with other weansiag laiterlals. 
Saran is a wranxia? satariai inisnriais 
to everythia?. I^ysct^lsm is tough ai^ 
water irostvisws, but it is petvious to 
gases and is shrixdcable* Oa the othsr 
' hand, polyvinyl <*Uariae is psrvious to 
cxfgm, strung, wsber iaprarvious, and 
aaes not «hnrJc. »Vlar (Sootchpack) is 
a wrapping' used vhBR foods are to be 
oooked in the packa^. It is the strcr^- 
est, rnost resistant of tte flaadble 
packaging nsateriala, and fuxtheaacase is 
also a chmical p^sellant, and is water 
.and gas ispexvicus.- Amino acsUls cm be 
synthesijsed into any mast ae ocntaiaer, 
creating an intes^stiag flsadble padcaginj 
sraterial caXled synthetic fssotein turn, 
Wten used to var^ synthetic hms, chidtens, 
etc. , the aanstsBT actually eats 
psacagel In addition, using the araisKs 
acids as a soisxie, msBny synthetic mats 
(ham and chicken, fioar wcmpJa) are cn 
the aarket toda;^. 

^5. Purpose of mefeing. Patkis^g is tl» 
gnw^ping of a nwtoar of asall packages 
or units into one lasgor tmit or posit, 
u^ng aich materials as ase n f^ p ip« 4ft y y to 
I»otect against BMchanical dasagpB, loss, 
pilferage, dirt, ottrtarri nation, neistuxe 
or other oonditiows which aay affect the 
fcholescraenMW or stosage life of foodi. 

'^6. Padcing Materials. Packing aatarials 
^isad are paper, clo<th, viood, laetals, mi 
synthetics such as fibertaoard. Pacxs 
include haem, dratee, balae, handles, 
sadts, bags, dzuas ^stal Or fib«r), 
fiher ams, vxxxien barrels and kegs, 
aiscellanecws pacjks, and twUeftTwd ia\it 
loads. Marking fear shipjKst and stjorag^ 
IS in aocB^teiaB with i^i^Iiot^ ailitaKy 
standKai in general, for p«±riable 
sui»istenoi gctivey this infooaaticns t 



brand) , 



Item description and grade (or 
Oiantity, siae, unit, and total 



net wsi^. 

. Gross weight and aim. 

. na^ padOBd (acnth, day, year). 

. Oaxaaat. or purchasa ander cuntoer; 
nsne end address of oontxacto r. 

. ^MCial raaxking». 

Ths standard taaskinip for perish«^e 
«S»i«tenoe wiU not apply to fresh fruits 
and vegetables. Such sarkings are nac^ 
a» specified in oontcact or purchase' 
carder. * 

10. ODU} SSCmXS PfffCTXCBS 

iO-1. >t»B than half of tbs military 
ration ccnsists of perishable itees that 
retpiire refrigeraticn. You will in^sect 
tte foll oiAng foods in a cold storaje 
eivirtwroent: fr^ and frozen seat and 
meat products? fresh and frozen fish axid 
other waterfood ptOEhx:ts; poultry, eggs, 
and dairy pro&*ots, fresh fruits and 
vegetifolesj ssid other froaax foodls. lb 
refJect job pr?K±ia» we will briefly 
review the functional parts of a cold 
s^raga plant and wiU discuss general 
stora?^ practices that are essential for 
wall-infoaned inspectors to know. 

10-2. Parts of a Cold Stoas^ Plant, 
lafs take a ps|>er visit to a typical 
ociLd storage plant ssiA lock at t3» freezer 
storage roaa, the ^eat chill roon, the 
f"ol i pr nxnsy and ^nentil^ed storage 



10-3. Preesar Storage asoi. IdeaUy yo^ 
will find the f xeeaer stxsrage rooa oain- 
tained at a hmtiffnuttnyi of frco 0* P. to 
-10* P. , with a m ini m B of t em^'atu re 
fluctuation. AU food it»s that axe 
frozen «hen reoodved will be found stxsed 
here. E^paciaUy watch fior sB^eistTOi 
itsms Oust dsterlorate in prolcii^ 
s^a^ (such as pork, swsage, frarfc- 
furtars, salaasi, pceoociwa fxmen infli0it 
aeals, w to»rs, sad meat pies) - th^ 
ttuet be sbcced at ^,f»»f>wy'?it;^TO»B no hi^ier 
th«^ -lO* P. if at all passible. If you , 
notice food pEoducfes stacSsad with strip- • 
ping {pieces of thin boards) between 
tieffs, it <^ iadksate that tim food 
sro*»t was received at P. cr above 
and was, therefore, specially stacitad to 
inaure circulation of cold air around 
the cErstainers. Stacking will he further 
d i scu s s ed later. 0«ier fioate rwseived 
at belo* 20* P. will noroally be found 
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piled into ax^sct stacks <*ithout atrip- 
^ pin? bstJ*9Bn uen. 

10--4. If ytstt find «h« caitmitit oS « ocr- 
tairer zomd and scoOMdU it {ocbrtay 
ixsixcatess chat a pxKl;»t was received 
pastiaUy dafzostad. It i.»s soittased ao 
that it Moxld xmfsmm quidUy, aa «w 
aocaeptBd partially da£xaMS itm mat ba 
tsfxoaBn without dalay. %ota ssay fi»i a 
fan being uaad to allow tte oold air to 
circulate rapidly in Mh ewes. If not, 
^^ecxjamend sucft practiaea if they axe 
neoessary. Ycxi should alao madce sur>- that 
the^ reftoaBi foods are alMi!^ mazktid in 
acme so that the v^X(wm lot can be 
issued befcsre other psoauets in tiw' 
oategosy aze used, sinoe thcsaa wlUdt 
nefxQss^ hove mffikedly ■ ghar t w ad sha^ 
life. Good inspsctcns iaaist that Cr-oron 
baef caztasaes he tvms if at all poa(;ible. 
^ Under no neasBal dxextrntmuaaa do wholMCRe 
practiws pemit food to he fsoaen ij, the 
rreeasr roaa, slnos fxeesin? tifcaa pJaoa 
too sla#ly, and tite result is a jaoAct 
of irtfaarlOT quality. 

10-5. Meat QiiXl toau Pm m oontisM 
our inspBctim toar, let's aette the !»at 
diiU zossSgCor toaae), notice the ^ 
tat^wrature is maintained froa 30* P, to 
32* P, a^ppoee that an error has been 
nade and the teBfsesature held belov 30* P. 
Slow tneezing of the pacotlict would have 
nBsulted,'a»d yew ooiild aa^eot to find 
discoloration and loss of quality in the 
pirodict. But this is a rare ooouxxei ce. 
you can expect to find tiw fioUand^ 
itms nannally stoxed in the taaat dU 11 
rocBK fresh msat and taaet pnaducts, 
fxe^ noiltxy aid matiktA or salted he a 
and beojn. ftit fxe^ posfc anS poxJc 
sausagr- usually require a lONer mtagmm 
tenipsratuze. If , as is caftan thi amm, 
this i3 the only 8«at diill roc» awail- 
ablfi, the pOKk ^haoM be stoned in 
oaldest 5«art <rf the xoosa ftsr no Xeopur 
than 48 hcKSS, and a good ij!»pectcr *#ill 
be alert to guaid against other practices 
^d^gring the tidioLasansnass of the 

10-6. Q»lar xocojs. On an inspectior 
tour yoi vculd ncajnally find at least t*o 
oooier rocBw ptofvidad, Daisy prodjcte , 
egps, lasd, and lazd mSjstitutas will !:« 
stored in one zxx»irN4iile, to pxxtmtt 
the transfer of taste and odcas, fxe* 
fruits and vegetables will be stored in 



another sem. CXhis e»a^pta tJowi 
perishable itmm stmeA in tl« inBtilated 

pgp s ffl a inftato sd at 35* 7. mH again the 
taHtieftwt timM not be allowed to 
au^M. Ceotful Qostsol of xnm velocity 
off the mtii»ma»M& air is neoBssazy. 
Ort^psKUiQR nd dnag* to tia stcsmd food 
will be points to Xooie far on t»yn»f.^<^ 
This ODWld indicate exoessiw velocity, if 
your base doss tm hmm « ventilated stxsr- 
a^roaa, or if tlMy are mt mim it to 
store aids i^s as cuogfa e » » eg^tlant, 
taoa^m, etc. tetim sure that tte 2ruit 
and vegetable cooler zoom aeRtiantf item 
is not held below 40* F. TffiTiat-mn je 
bel« 40* F. can dooaga sane frash vegetables. 

10-7. Ntontilated Storage Ikxsi. ^ %#iu 
find the lees peri^iaMa fzoits md 
vegetables, mudn as potatoes mi anpter 
u«iaily stored in a miX'^vmAilaiaad storege 
rroa. Snwet i w a s zefxigezstieQ may be 
available, altfaoosh in 0004 clisstes it 
na y at tia as be nsoemy to beat the zooa 
tC' prevent tiw zoqb taBcseretnre ftwa dsof^ 
ping belw 38» P. iSm vom is prefisrably 
Beu<4i6ainBd at «)* 7. zf «iiitB potntsee are 
9to^ at a tifwature beXor 40* P., thiy 
wUl dmvilap a sMset taste, so keep tisis 
in Bind «hile in^ieetifig. Oaraon §ooSa 
tot you nesr find stered ip ventilated 
^^agm am ^im, awaoedbs, beets, cdtzus 

OKOBtiKs, «giis»^r *iad fruits, 
honey, g roped aaats, honigfaat aelaa, 
oUoM, pemsipB, pens, p^ppezs, potatoee^ 
pspcias, a^Msh, t»Htoas, tasnips without 
tc^, and eamad evaporated aUJc. 
f oll«i4ng paints are of istsnst to you at 
an iyector? food is stored hezc< only to, 
^sngthsn dself lifey t stt tt s ts t ure oontsol X$ 
ifflPly d as mn am vsi^ilsfeiqB {hcmy/ 
canned goods, etc.) i pispoixMxig oaused 
by oaafxSensati^i fogsdng on cam aasp denote 

ture. apaoe asailahiUty Is°^Set?M*" 
to placi ng a produet in tim ventilated 

s tora ge zou w . 

10-8. Factxsra PitSmcUsq Cbld Stooee^. 
tftat factors %*iich anre la rete spoilage cm 
you help ojntzol in your inspection? Let's 
vmm thm: (a) lack of heat with5t««l 
froa prodvaSb as reflected vtmx p«::dcaiges 
are not ac^qpjately ^»cad. Os) .Jto^ - 
»«wling (not nuch you can . fc) l»- 
oarrect hizaidity (sens itaas need flstre 
thro others - if the situaticn crost be 
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« «a«arli^ ^) Moid mU4i», 

suiting f rwi too such hwidisy. mKmaai 

and If mlOdQW is sttU a san^slcn, fejUpii 
ti^se pmaaiuresi.) San4} tta walia vath 
aatergent and water, foUtoM^ bv a alala 
Si^^i^' than a f iui^ 

is not available, with ckra solution, 
if ^ vcitilation (controi t:he 

neight of stadcs off floor and the 
distance from vail, and strigpiag. . 
it) Crushing (recasiaend tnat jaags nc • be 
stacJted sore than four or five hioh) , 
(q) Make certain of stodt rotation. 
iThxs Ls jHXtoably tlr*e nost in^crtant 
existing warenaisiag psavi^m, fifq - 
furst j-n, first out - should be ewesy.jne's 
byvcrd.) UH) Fluctuating ten^atu3:es 
(exainxna ta^aerature records) . (ij De- 
frost unxts (ascertain if defrostim v«s 
aooquace) , ^ 

10-9. General Stora^ Practices. Th-sse 
are general practices and teans coiwe-nim 
stadujig, dunnage, and ventilation. 
Stacking i-j the placaawit of pacicassd 
itocs and carcass iwat in neat, ca^-t 
stacks, with ^saces of 4 to 6 iraSies .eft 
betsreen t.Te food and ti» wall, and 18 
incl^ ie. i; uQcween the top of ti>e stack 
and uje oeiling. Floor (Nonage (62- x 
4-inch strips cf Mxid or saetal) is frequesitly 
used to keep food products frm touching 
the floor and to allow air circulatiai. 
'i^ «»3unt of ventilation necessary depencte 
i^xjn tJ» aacBodity stored. Fqs i nstan ce, 
fresh fruits and vegetables require vaitila- 
tion in the stack, altiiough cases or Ixse^ 
con usually be stadrad so th«e are oqole 
air spaces inthe stacks, eggs in 

woden cases need not be stacjcad with 
«xxten strijjping if stored only a few days. 
3ut if they are in f iberboard cartons or 
are to be stored longer than a few daj i, 
tne tiers nwst be sefsarated with vnood 
stripping. Tiers erf bcoces or cartons 
containing fresh sieat fsoAscts tsmt. be 
separat^ad with stripping of thin boards 
or laths. 

iO-iO. Frozen n»at and seat pro&jcts, 
poultry, fruits, ana ve^itables received 
ac t^qperaaures below 20*F. and solidly 
frozen are correctly scared fer atads 
ventilati<s> if tjie dunne^ on Um floor 
IS at least 2 inch»i thick and the prod^irt; 
is stored 4 to 6 inches frcra tije waU. 
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^ ^ agg Uar indicated, itCBs raeeivwi 

atteBperatures higiw tiisn 20» p. are 
ooscwsctly stacked with stripping. 

• 10-11. ^aridi ty. Anotfior factor ir^luencing 
quaUty is haaidity. Xt is a ^j«ai tern 
acsm|»ei.vie of %etn^ <sr noiature contast 
of the ais. Relative haaidity is ti» ratio 
of water vapor actuaUy presom in the air 

to the greatest £«aaunt of vghsr 
v^jor possible in the som air at tta 
^nperatare. Each (tegzee of tai«»Riture 
aange affects the relative humidity. A 
rising taaperature incraa»ss both the rate 
of cwaporation and the cs^acity of the air 
to hold water. Guideline fca: the st£»age 
of food OTJditiea, including si^are found 
an AFM 

11. DiOf SlXSRfiGS PRftmC3S 

il-l. .Sonperishabie subsista^oe can 
generally be defined as foods which can 
be stored witlwit refri^ation, such as 
canr.ad goods, msqar, fldur, condiaents, 
cereals, jareserves, salt, and d^r^drated 
foods, tfie gui/3« fca: drv stcoraoe ««u^ 
housing l^rout is in AfK 145-1, CoaoOssary 
0««ri»tina Kai»al. , The ^^eterinary 
Service in^wcts storage f»:ilities for 
sanitation and adec^iacy for preservation 
°* all sufasistswe. Points to c4»dc in 
w^specting ncaperiahable storage f aciUties 
are the u^ of pallets, heating facilities, 
^^ei^ilation, ^curlty, insect and rwtent 
oxvtrol, storage charts and natkii^, «xi 
f^idm i c t^x xLLa^. Let«s disosss eacfe a£ 
ti»se itosa and other general dry staratje 
practices. 

11-2. Use of Pallets. Pallets are 
uaially 40 x 48 inches in siae, liowever, 
cargo pallet^, ^iA)ich tsss^ be used to store 
beavymaterials, be 4S x 72 i«to. As 
ywi knt*?, pallets are designed so t*at 
fc«Hlif ts c»i worn ^hm with their contents 
and yet stunfy eawugh to witijstaaS the 
waigbfe of foods st£»ed. ^fau will aia> 
ins^jact another type of pallet, ti» base 
pallet. Which has a standard pallet base 
with a vertical and tcjp ftwaBMork. itUs 
pallet is designed to staare odd~sized and 
aid-shaped ooctaijwre, ot containsrs which 
are easUy cxi^ied. So observe thsm for 
evidence of csushix^. You will need to 
diedt the air iqpaoe und«r the foods for 
adeeptate cleanliness and to see that 
P8?ovi»ion has been tnade to coBplgeisnt 
effective rodent oontrojl. 35iex« ^x3Uld 
be enough ^>ace for placing rodenticides 



ait not eivwgh so that rnxkRCa ««| 

U-3. HMtin^ and Vtotiiatioa F^teiliti«, 

. hsatad dnring cold sauons. An inmtor 
auat be cterviiRt sinoa c^mm axstaiami 
Mi aaxmA qocOa as* jwetieaUcXy 

vuifwe^kle to gf»Ti,nj. Sara* dry catmad 
|oqda POBtaiaaw £eminffi 
aa^ag, hoMm, laqr e»»a undaaiaibla 
^^igaa in auMcanoa ia ttis food. 

can cause cam to burst, an the 
other hand, in warn ««ntiiQr, steaaam 
ixiUdings nust be adlft|u«^y ventiiatad, 
•pas may be doos with vants viiOams 
if neoe^acy, echaust fans may be u«Md. 

11-4. Insect and Stodent Controi, TJia 
rirst step in insect and rodtet ocwtrol 
is to insure that no a&aistaooa is m- 
restad with rodanta, Msevils, osr otJwr 
varoin. Pxo(&»ts sucb aa flair, dry 
beans, rioe, raisins, nacasont, ^a^wtti, 
ixodles, and cmwl a are parclcuXarXy 
vulnerable to inaect inf eatatitatu Ifsett 
perfoTOing an ina|Mdtioix« you shcaM check 
i» hossdceapinj prooa^ares, »w roaant 
i»oofing, the frasitaQcy of stock j»t«tion, 
ind evidanoe of insects and^or rnimt*, 
f insects isA rodents are found, ysu 
: .hould report this, along with vour 
^ bitten raoaaaendatifiRs alxxt tl»ir 
rontrol- to the ooamisaacy cktioeact 



U-5. Storage Oiarta and Askings. 
Charts showing the storage life of rwn- 
parishable subsistence are f ou»«3 in 
AFM 67-3, Storage and Materials HswUing. 
/Food cwrtainers without a pKdcing date 
should be staafsd to shov the date that 
they are received, this will tell wju 
ivM long the product has been in the 
v«rehouse and will sorve as a loeans of 
oontroUing prs^ stodt rotation, 

ESJideodc spoilage. This is a 
^iXaqe v^Jich occurs ^Ikr a em or cans 
in a stack of cases rupture and tl» ccn- 
taits leak on cases and cans which ar« 
stwad faeicw. tha leakage ^areads 
lataraUy an3 downuazd in a bell shape. 
»*Teneviar epidan i c ^ila^ is detects 
in A stack of subsistence cases, the 
^oUed cases and cans nust be rmavai 
israedi^texy so that further ^soilage does 
not ooonr. The spoiled contents of 
ujptured cans will apoU other cans when 
they spill onto there. 



. 11-7. Ganacai CKv steeaga Stointfi. Hera 
are scraa finacaX dry stcxsi^ ps^nts that 
Mad yaar <mUim r ^ im «• a inneetcvt 

^0 fc^Ja, first o«feJ, is a nandatay 
pg»ctao a, zt Biist be rffTOfrlanHrntgly 

»V iaipoctoca and followed by 
«fwaai» pasragiaiil, 04 Ow^t stack too 
ngiUteJ laaacti aafi mdentt ruin ti»e 

m ^K9s for xupcnead caam and wsmdd», 
(a) Chackftatflout. OEI gtack f to 8 
inchaa »siy feqaHOi. C9) 0E«»t stack 
cloaar than 18 incbtt fcoa cailiag. (hj 
^food stadw<^ floor, tt) Aroid 
stasdsing in front of ^HsOam or aror otl«- 
souroBctfhaat, (j) doae .dooKs on wet 
d^i op^ thos in dry aunahii;^ weatiw:. 
Ck) tfcxte to ooa^ii^ and aaeun codb of 
^^ttesisetatloa for of their standasd 
arands, Ol DeatsocfciviB aancOing is at 
ORBw i s a ar y ei^iense. 

11-8. Con troXlad MxBfi^bmm, Cb«xoilad 
^^"^^^ atorasp practioe 

vnlth inert gasaa, «iia rwatooaa ti» rate of 
T^e^aisatloR of ttm item, tias dioeasihg de- 
generatioa, the jarmtiee im atsacoXv 
OTfeuits and vapetamaa although not aU 
o^oditiea will ban^t fim such storage 
t»chnifpjes. The nost succeaaful OA storage 
is for a^lm, and soae varieties have been 
suoo^sfuUy stored for 7 to 8 nxtths 
at 38^, 



12. ISSPS3P1UJ or cmm aacxm 



12-1. Since yax wawally do not perfcasa 
prior to purchase in^peotiooi (class 3) , 
Vcwv|^ not <^ften foliar a definite 
inspection plan for canhad itms as is 
^(ecif iad ia an ijodividual coixtract. 
HQi«!Vwr, if you are pesfocaiag a 
<^tii»ta«i in^section Cciasa 4), inspect 
a refsresentatiw mnber cm a statisticai 
saa^ling basis. If laaee d^ectives are 
fOOTi than w& allowad, notify WSC 
Oefanse Peraoi»el Support Qsiter) . virm 
in^jecting canned gooc^ cn a class 5 
inspection, rwieaisar tisafe ali invoices 
on themi airaady Gavernaant«o«ned 
ppoducta noaaaily win designate a 
OTlxtion 00^ for the product. Three 
are used; 
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03de ^ raaans ti» psoAict atuxsld^^b* imvi 
33 soon m xactivvd and not held fer «w 
extiancted psrlod of tim. Prodwes ^^y^^ 
X axm tiws© the EPSC had iso ^lip to 

"Tm oarin; staxa^t* iw^MnHqrt (class 9} 
IS liwited to ixmaisi^ «»at ccoaaet 
is saind. >te wtU disetas the ptcsfalcn 

the angle of yaar eaciwlraitian of ttw 
individual can or the priany oontaisiKi 

as neoessaxy, its oontents. 'So & 
this, MB beeak the ewRiaation into two 
Phasesj spoilafr whro cans appear napaal 
and stxulagfe v«Mn cans apfsear dasaQed 
because of a aajor or a minar dfefect. 

12-2. Cars A^jpear JJaxsnal. in an^r ape» 
can ir^pecticn. usuaUy used xn canjwfcticn 
■-^tii itatiatacai sasplii^ (oovsrad set 
other places in this ocsursa) , you Bsmr 
^lisccver the foUoi*ingr defects i 

a. Scuj^ ocjntents ifljxt soarixa 
<=3asad isy theancphilesi ocBrtents demlop 
excess add vdthout fomation of gas) . 

b. ^aK* oaiteats (caused 
reaction of sulfur and steel, or of steel 
With sulfur-produciaj bacteria) . 

Spaaglifl9 (tin reacts wltii food 

=«ppoaBnts; appears as little datfc 
blotclws on inside of cans - dxs not 
adversely affect food. Often seim in a 
can of toaatoas.) 

d. Textwe, adior, or tasta of food 
is off.- (Evi^xaratod a4U« jaist be sotated 
and periodicaUy iawartad to pcevwit 
settling and appearing gniijy.) 

e. Pinhole (staall and at first 
iimsible) - ooRtmts of can asit«84nated 
frm oxtside. Gae eecapes through ntrr- 
hole, t«t not naaeasarily llqui<te. (Sinse 
pinholes usually oooir axounS ti» imijie 
^itjove of the upper seaea, you can xm a 
ballpoint p«i fijaay around the inside of - 
tf« saera. When pirtioles odst, the 
ballpoint will often pisicture th«m or i^ou 
shcuid be able to feel a defective axea.) 

12-3. QafectivB Cans. A visual exasina- 
ti<x\ of a primary container induSee type, 
atyia, sxm, crrieiticn, ajrt^or coatliH, 
^ labeling. Dotts is cans axe (temsibed 
by sucii tezm m body dent, end sem dent. 



^y^^a*^ ae«s, ^ paneling. ^Paneling i« 
csased hy excessive vaceaa.) Yaa will 
capectai^ oandi^ vatjas and miaox ctefeets. 
A^cr defect is one that osuld x«»uit 
in ?aUw» or nsaterialiy ze^»» usability 
of the unit. A minor dir^act does nst 
»at«riaUy zeduoe ^ «s<d9iUty of tt^ 
unit; it either li^ti its secvioej^sility 
or is a depattuxe f xaa the establi^ied 
standard - a d^iartuxe that has m fcearim 
ai the effective use cC the tait. * 

12-4. 1 ■ you perfera a "during s tor a ge'' 
«>specticin, the priaaxy ooroideraticw is 
the oanditicB of the peoStsct, Ttm MS 
HanSbos*, Qttexior Oanditicn of Filled 
5>30d OcntaioMS. U.S. DB paruamt of 
^gricttltuxB, Agricultural JtotJeeti*^ 
Servios, pictutes both the and lower 
liMts o£ va-pg and minrar ctr (^fects. 
ft» instance, any savexe body dent (deep 
ai^ shaxp dents with ^MXp aisles to the 
points) wjuld be claasified as a najor 
can defect,' so would a setr^aa body dent 
involving m end seam *sltij pcssibie dis- 
njption of hexaetic seal, a ao^rate body 
<3ent involving an end sean would be 
classified as a aia» d^ect. your super- 
visOTwill help y«j aotpiire sJdil in 
further idei*if icatlat of b6ay dents in 
cans. 

12-5. f Distant Cans. ThaxB axe other 
defects that xslate to '^fttiwVtrt cans, 
all a£ vltich axe nnrraUy w^/tiyaffii^fj 
nwjor. inetawas, a FUPfER is a oen 
whidj has too UttOe varaasu 9m cm 
appMTS nossal until ststKic on a flat 
surfaas. the hlw causes the opposite eixi 
to distrad wjtil &xem& tmk into position. 
^ oRisee of ijjia oanditlon aay be amc^ 
filling, in an ffl dent sadv^wtdon, or 
eith er dtm aieal or bacterial teticn, 
^RO>EI8 and S«IS85 axe eMier to Icscate 
and axe jw^aainant^ caused by gas fdsmar- 
tiOB. A springer is a ean with ca» end 
f«ten^. If «» distended aid is fcroed 
in, ti» ot}»r end.wiU dist^xi. A s»elier 
c^Jas both ^n;^ distm^. Vteyim 
degrees <^ imexnal pressaxB axe deasted 
by such dfeecriptive tsxss of vieibie-can 

bj^wd, and jpeakad. jfou ^ust detoE^iat 
tim wholesoaeness of cannsd peoducts t^iexe 
«iy of the above defects are feui^ as you 
inspB«;, and yew jmst act ^joaxding to 
segul^iaRs as to use or disposition of 
the affecfed cans. Sons a^pUficaticns 
**u«* will better explain toe cwse of 




Mailin? ase as foXiamt 

a. f^^vto^ mmllM »m oaapoS by 
A nsactiOT acid UxOs axs^ ^ 
MWi oaarx, xmlmniaq i^^o^m 

b. Carbon dioKidi mmUm tarn 

im in the oamMd fooO* GkdlitKtay'^ty 
at« iaipaUwj a u ie» but oocssicnaUy, as 
i« the OBM of botaUm, xhta can ba ' 

pathogenic in osl^in* 

c. CsEbon dloBtidi '**»»'»nt1'' n is 
a result of bnaokdsNn cf tbt canmc 
ppwto. It is a VBxy aqmcn oociss^toai 
ia csarewi syrups and naUssfii. fbr saas 
^ate»<njaaa son» but pnti^ ^ to tUm 
high caiix3d^fdlrat» cjcntSRt, tihttM itoBSi 
break aam «ai niTasts oaston dioodds «d 
amjsm oans to auvU. Ihis type of . 
st«ll» is not hazstfUI nor aoss it ows* 
ti^ paPodKJt t» be unaoesipti^. 

d. Mtanioal distansim is t^wm 
a severely dsaa^ad em (dntsd) hn to 
give actantmam. So, a smmm boi^ dast 
on a cm wiU OBoiav a o ooqe ntfa sat distws- 
sion elamtmm, plae bnlgins the mOm. 

e. Filling ersaors ass ana «^ch 
hawB been sli^itly awsmimd atd/oK 
wfOtii vttx« not ade^iat^y praha^ t» 
evict the 9SS cr were not adequately 
vacuumized. 

f . msteniicn &m differratlal 
altitude occurs oooasianaUy when mnll, 
flat-typo cans <aardina catns, e^wdaUy) 
are fil3«d at sea l0f^ and than ahipfjed 
to a mtH higher alUtude. Ibis is iwt 
haoBfui as far as pEOduet quaUQr goes. 

X2^fi. Dried Pcuducts* Nary prrv ^TftTy in 
the^dry stCCT ga wa tehaisa also naqulxe 
inspecticn. jS6flB(kIas are cesealsy <<«»<f ^ 
fruits, candies, etc. AU ^ssmUm 
p ppca tftionary stacsKsnts nigardlng 
taaperature, htmidity, uga stock rotation 
CespeciAUy) apply as fimly to tiieae 
products as tho^ do to memm in cans. Cfee 
of the greatest h2P»rds to dried prodaets 
is insect infeataticn. 

13-1. SefcacB we disoau the inspection 

of auTkrival aid infli^ food padcets 

as a special class of opsraticnai ratlcns. 



aimt^ns, 
, and ftttxtra 



lBt«s look at the test 
uses of rsticns in 
tiocs, s^noUi tmmx93 
aurvival ^Mdia; s 
iSaadiag sttoiitians 



13-2. %sma ^cplAiMd. A raticn is the 
mamaatt of Sood psne^lMd'by military 
»wyi1>t i ,m fisr em pamt for cf» d^. 
A asal is a ntttritionaLUjy baSai&sid food 
unit consisting of one-third of the daily 
ajl^ciBW* of a SBtion. a ocetiinaticn 
of^aa aaais o on s tituto a a ^ily raticn. 
A soq g pa oeat is a ahoxt-tea ia soaraa of 
nowirtaant tor use in fascial operational 
sitMati<»». It oonsista of pci^sared , 
fooi^ espsffi a lly selected for tsaadmn 
ra^tdaial value, pa l fft # »iU ty, and 
st^lity, b i» the foods selected imist be 
*iwuuau«usatp with iiiji! ibiimii i tor " i^n iimni 
Msight^cBba^ and uetlity factors. 
A^tlm^plloant is a coUaoticst of 
Sxjd, nsm'mp, oondinwt, coBfc t ^ 
itooB intKided to add to the slninn 
«M»89ti«ls of a sndfie cfvsiitiGnal food 
itsBu ihe nffOsBM adte TwfrTififJn, . 
Portability, and effhrorent of nocale. 



l>-3, Oneral SMnf SltDBtiam. in 
this c^ta^QKy, tte food itmi ae itesigned 
to satisfy fsediiii re>|BtgtBBnts e£ the 
iMfa groifi, tha naU ^Xf^p, or tl» 
indivldial. asa^Oas are tht staniard 8 
ration, saA the iaaal, oonbi t, individual. 

Standard B mtion. A field nttim, 
«eo^ for sass fiaedlng in anaas «hexe 
kitdwj fa^tiw Cexo^ xtogerptico) 
are availabla, is known as a standard B 
^ttoi. Ube ration is laade v?? of nearly 
100 sx^eri^sable itnts. Sooe ore oamad; 

dehydrated. Hot neala sc^y 
about 3,800 ffulmles pi^ asan per dSy, and 
mma an plat»ed on a IS-di^ q^^. 

13-5. Maai, oasbat, Individtsal. Ohe 
^em<a ocxs^mA nmt is dasigncbed to 
preside a isitritieiially balanced meal 
^J«r than a ration is dasignated Meal, 
a»bst, Individsal. it rsplacad ^ 
iteticR, OBBiat, Jndiviasal (e raticm) 
%fciA was used in «brld l*sr IX, this 
oTOttent be vm9& as an individial 
wit tor a seal, or wultiplas of three 
awals be used as a 0E«plete ration. 
T^Xvm diftosojt msnss ^ iacludad. Each 
flwM fusniiaies about oti-Ui ird of the 
awdjaa daily nutrient inb^ ze^uis^nents. 
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13-6. SjmGLal fmSim Sitm/siam, smim 
paOmt* anA K^p^mmatm of thtf ^»eUI 
fMdin? ^nq> am mstixsiatd for «il 
sMvioM, but th«y ant not soucimXy 
stocted. iSwy would tMMcsit dfvaUi^ls in 
t.'v evQRt of tnrhUiyation. tlxiy incOucte 
itspa ttttboarlani ftar Ximlt«ii$ or (qwsUX 

Packet, infU^ht (IF), In4ivl<ltt«l. 

13-7. flood PMket, laaiviAai. 
A packet us^ to Saad Aanad Bacaos 
petao nnal wh ila th«y aze on flights 
vhid) axtend oswr cm or saccs mai l ' 
parlods ia dMignatad as an individual 
xnf light facxi padcet. It agnaists eednly 
of cannad iteos, mm,f ftuit, crad;^, 
dessert, and an aooesacsy padset, 
iixTiuding be\nsrages. 'Pen misuis ajaa 
>wailable. Hbs padwt is padc^ki in a 
teLsstjoping cxmtainer may be used 
as d tray and as a ocsitainer for disposal. 

13-3. Pjaoodsod RroBcn Meals. Pzeood^ed 
f n^en ratals prcvidt a highO-y acat^txik^ 
)V3t naal fior large, lOQ^-raape airsraft 
in ^d» sevttzsl maa^ nbt be oonwad. 
the Biaal is in mjaSsmixsm thxoe* 
*J^ > |Mt tog nt tsay with m whurtruffl SoU 

oaaaarcial froasnTVdlnnBBB. It 
be stozed in fnansrs afcOBsd aircraft at 
0»P. orbelw. Aircraft in %l>ich t4»«B 
^neals aze aoRSonad Bust ^mm amis 
vilX hsat fseemsi msaU ts? an intnsal 
tBSfwcatMBB of UO* Wi Siiwe the maal 
«>ntaina only 500 caOocies, it nmt bm - 
sui^lflBBRt^ with banasa^i, dasaact, 
salad and bnead. to {sravlae vaiTiety, 
ei^bt aMiws hav» baan salaebsd. 

13-t, 'airvivai ftedin? Situaticns. . two 
packets for Air Rxrca stavival feeding 
am the Ttod Padwt, Survival, Gmacal 
Puzpsjse, aad the Fted Padcat, Aban&si 
Airaraft, Indivirtnal. 



U-IQ. Food Pidsat, Survival, Saneral 
Purest. A SttTvlvat focKl ^clttt is sult- 
ab!e for survival faadlnf uadtr all typts 
of envlrofiBifital c«i41t1ons, includtnq 
OTSitioas in viOdi poeriaXe wstv is 
liadtjed. ita geotwia oaubRt is oaotat^- 
led so that it oemms bo^ wKt«r and 
yet insuses at^adaxiB valus fsm pajotsin. 
Padcegsd in a la-ounoa matasBpiime om, 
the ocRtents of this padott asat fioer 
baw (survival t^re) with six mJmitiam 
of fnUt caidQ, dueoUta fMlp, oom- 



tUSsm, rifl»-osmflriGas, <idi^lme'ng9cmA 
ptXatPM, and pobi^oas wi^ diaasai 
inst«tt oo^aej «agar; an;^ mA grawy basa, 
diidsan-flaworedi om opansr, Jeay-hfli^dla 
typa ti^.to Qontaiafiri and diracticstt. 

Food £^S««;, «»»dOR Airesift, 
Itt^lAiai. An ind^yidoal abandcn Aircraft 
pada t is padta^ad in «mo cans, parts X 
and 31. IMS padtat is an asstasaeiy dense, 
high-eat, hi^^raicsie itm sfBrt laar to 
P«iBioBn «hid^ tiw^AtBacUatn ztslians used. 
Otion podar, ddli saier^iAifi «d watw 
n»y be a dded to It to la^ a grwl. tti 
oo^ooanta of this padGst aza: taaat^ipod 
{nodt^ bainf , osonal bars, diili seasoning 
P»^, instant cof£aa, zaoaipe siwet, 
rruit oidce bars, onion powder, suq^ 
tablets and instaift tea. 

13-12. Putute Faedii^ Situaticns. Items 
assigned for feeding sitsi^ons in the 
• fiittixa azs Maal, tmoooked, 2S-Man; Meal, 
atid«-Sejfve, $.«i8n and 3-^; Maal, 
Seai^^to-gat, IMiividua; and Stood Padcet, 
Individual, ctaebat. 

13-13. A Meal, Unoodead, tS-tm will 
oonsist of ncc^podfl^le padcaged fcod in 
a 25-roan aoAalm, wal^ less thaa^as pounds, 
and osRsist mainly of dahyd t a K d foods. 
It is d^ilgned for uso in laiit Bnssing 
and will eventually rqplaoa tiie standard ' 
B ratiCR* 

13-14. A Maal, Qii£k Serve, 6-*tett and 
' 25-Man will oomist of ncradiMie, 
law^aasly pBBoxIsed, det^^f^tead oatfXMts 
ass«i>lad in 6* and 2S-nBn no^^. 

13-15. A Maal, BaeNV-to-Sat, Dsdivi^taal 
wiU ooRsist of indiviiitoal naals ocotainij^ 
food aa^txmm mmS^ to eat whaxa it is 
«Tiwssibl« to pd^vrae a aeal. padcag- 
ing gato cLal will be lig^sbucd^ «sd the 
ooqponents «dll be aaten fm tihe padcage. 
TUe naal will ocntain 1,200 cal<«ies. 

13-16. A Food Padiet, Individial, Cc^xxt 
wUl be smaU and U^it in v«ight, but 
it will hava a high calocic oontwxt. It 
is dasignsd fee use during pniods r?»ging 
naoB) 2 to 10 d^ wh«i no rassnsly is 
eatabUshad or plaamd. Six fbod padcets 
wlllbB pas^ag^ in a bandoliar, two 
paefcats being designsted per ram par d^. 

13-17. A Padwt aibsistanoa, Longzsnga 
P«»ol is dsaignad fcr use in xwot* 
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areas wfte»^ resupply nay M unctrtaiR for 
«s long as 10 days, t^r«j(«aUf Is i¥a11« 
ab'.e, and wfttre tft«re is twt U fJtit th« 
v«4ter. Tfwre art eight (Mslmed mnus, 
each one to fumlsH T.OOO cafoHei. 

U-IS. An *M* packet wiU bt tr» best 

packet for Misting InnedUtt rei|ylPmnts 
until an ifutlvidual cestjat packet ts 
cKsveloped. It^Mlll furnish 1,200 calories 
ami wtl^ aPo^ U amctSt consist of six 
menus, and be packa^ in an ati^nt^ foil 
Uminate plastic bag. 

l3-t9. Inspection of Survival and Inflight 
(IF) F<^ Packets. The Inspection of the 
canned and frozen operational rat1(»t$ Is 
so sinilar to o^f food Inspectlcms that 
It will not be discussed here, iwr 
gyloance for Inspecting survival aiKl IF 
packets 1$ prov1(ted In AF ttimfal U^Z, 
Procedunts for Qptrttional Ratlt^ and 
Otner ftonperlshable Siibslsttnce. As the 
title of this iMmial suggests* It my also 
be us«4 as a gul^ In Inspecting other 
operational rations. H11 Std-105 and 
Hil Std*109 should also be used as gu1(^s. 
To prepare you to Inspect survival food 
packets, m shall discuss the fon« used, 
det»riorat1«) ai^ eoRMon «le^r1orit1ve 
changes, and Inspection pr«»Htures. 

13-20, Af Fom 2J63. The form used In 
connection tdth the Inspection of opera- 
tional rat1(8is Is AF Form 2063, Indlvl^l 
Cotequap «tefK>rt. This form Is Illustrated 
in AF Manual 163-3, One copy of the cow- 
pleted form should be retained In your 
files, otm copy should be forwarded to the 
cc»ssand veterinarian, and ai^t^Nir ccpy 
sent to Air Force Services Offices, {AFIC^ 
Attn: dmc, 2»30 South 20th St, 
Philadelphia PA 19101. 

13-21. 0eter1oratl«i. H1^ tetaperatures 
accelerate deterioration in fo<Kl fNidsets. 
It is estimated that the rate of deterio- 
ration doublts each tine the taaperature 
rises 18* F. Packets In aircraft are fre- 
quently subjected to extremely high ami 
extremely 1(M# teeiperatures . Therefore, 
the age of a packet canmt bt used as the 
<Ni1y criterion for deiumelning hdi« often 
Inspections should bt «xHki»ted, HoMtvtr, 
inspections Must be conducted periodically 
In order to detemlne the ed1i»111t^ of the 
food and the extent of deteri oration. Six 
co«BOti deteriorative ch«igts are broMnlngs 
loss of acceataiJlllty, Tlqulfact1<^; flaV&r, 
o<kir, ami moisture transfers ^ damage to 
containers; and rusty cans. 



13«*22. SroMlng Is a color change that 
occurs In foods containing sugars and 
airtne acids (i»rotc1ns}. ftui broMfi color 
eoatrs must- freguently in concentrated 
.food bars. The color fOraitlon Is not 
1n4ur1(His to heallA, but It. Is an Indica- 
tor of stalefwss and ^ttriorat1<» in 
flavor and acccpttHlllty. BroMnliHi 1$ 
un<tes1rable In AmkI bars and fruit com- 
pooents and Is emldtred a major defect. 
If the food hes uwd e rgonw a "loss of norm*) 
color," it Is <»n8ldered a Minor defect. 



13«23. LOSS of acceptability Is a change 
In the clean, pleasant flawr and odor of 
food. Food gradually develops stale, 
unpleasing tastn and aroeas. This occur* 
pHMripeliy In abandon aircraft t^ypM of 
fecKt pKfccts, altimt^i it Mty occur In 
all of the food .conpommts In a pocket 
or laeal. Including Jelly bars. It btcones 
a Kijor A defect in foMi i^n It appMrs 
as a "stffHng sKtalHc^or "strong rancid" 
flavor. If the food exhibits only a sH^t 
ffletalHc or slight rancid flavor. It 
becomes a MMor 4ef9ct, \ 

13-24. tigtmfactlon Is ^at change where 
high-sugar foods become syrupy. This 
conditicm occurs most often in jelly bars. 
It Is not harmful to health, but it 
reduces the iQfe aiHMiat of foo4, (toly when 
jelly bars art syrupy and moisten other 
coo^omnts is llguefactlon a Major defect. 

13-25. Flavor, odor, and aolsture trans- 
fer Is a cofHiltlon resulting In the mixing 
of flavors and odors of one or more of the 
food cosponiHits with the others. Dif fer^' 
enc«i In oolsture transfer t^ur because 
of dlfferenois In moisture content and 
hygroscopic attraction of ttm food cowcon- 
<mts. This 1r «Hts1<ltered a i^mr effect 
when the coR^orant shows a "loss of tnte 
fla^Nir" or "(^jectlc^ble odor," 

13-26, 0«M»ge t|iet causes an opening at. 
the se«is of a c^mtalMr or elseti^m .is ^ 
a Major defect, Sewire (kmts at $e«ms or 
elsewtHire and lesser 4iflts and scratches 
are Minor defects, 

13*27. Rui^t that pcottra1»s or ft|iproach«$ 
collate penetrat1<Hi of a can Is a MaJ<^r 
defect,* ether rust deposlti are Minor \ 
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inssectlofi procedures. All lots 
* ions m%t tm fhs^cted at 1e«t 
^2 montns, PacJ&ets removec frm 
personnel equipwent In aircraft eay not 
form I nawg«nioyi lot. Thiy shcyld be 
groiip»d into the iwst hi^o^neout lot 
possi ^le. Cf course the rat1<^s are 
:nspe ted upon receipt » but o^her fre- 
quenc es of inspection, such as every 
three or evep^ %ix inonths^ are required 
wnen previous inspection results Indicate 
tneir necessity, 

T*^,e ii&p% ;r olved in inspection 
ar^' I 'gratification, selection of 
•.c^D aater*^in1ng tne quality and dis- 
pose t en of tne lot. 

13-jG\ The first consideration in \o% 
volenti fi cation is estaPlishing homogeneity, 
nonogeneity incluctes similar types of 
packets, similar <^tes of packaging^ and 
sir^ laruy in handllftg and stora<^. 
Regarding similar dates of pack. If a 
part of one group of survival rations has 
t>€en stored in a suitable ^rehouse iinlle 
another portion from this sasie group was 
stored onooard aircraft^ and they consist 
of less than 10 cases apleai, cc^lnt the 
two portions for Inspection purposes*. 
Separate them Into Individual lots <mly 
wnen one of tim smil lots contains a 
Major A defect or G^lce the ni^^r of 
defects of the other lot. That the dis- 
position of t^e two wou]d naturally be 
handled separately. Likewise, iriiert same 
pockets have u) ^tly different dates of 
pack {less th^*^ six months ap^/t) and all 
v^re stored und^r like conditions^ ccMnilder 
tnem as one lot and Inspect the« together. 
Reqaraiess of Its sl2e« each lot m%t t>e 
sarH>lec as a single lot. Saroples shmld 
De selected at ramtom to imurt that they 
are representative of each lot. 

A saople unit conslstf of on? seal, 
packet, pack or accessory packet. 5«ir®illy 
a nnenl or packet Is packaged In an liter- 
{T>ediete container, the extents of tiat 
mtemediate container are the sampl > unit, 
romponents from each me«u must t>e ecially 
represented in the saa^le. 

nitnln AF H^m^] 163-3, the Ubles 
^..amiriation applicable for Inspection 
d :ompor^nts to be Inspected un4er eacn 
tay t« for each type of ration j^t be 
foiii^d, iere Is w*wire the 1nfon»t1on 
IS <«>taf ned. to determine irfiat Inspection 
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procedures are necessary for the type of 
ration to be examined* 

13-33. M>en this information Is obtained, 
each component of the ration imist be 
inspected for defects listed In the 
appropriate tables. TN»se (tefects are 
classified in accordance with mi-Std-iOS, 
para 2,1, except telt Major A (tofects tre 
considered critical. When one more 
ftejor A defect(s) are found in a samph^ 
unit the lot is considered unacceptaole 
for numan consun^tion and/or intended jse. 

13-34, In selection of san^les, use 
aouole sampling plan in accordance *^ith 
f^il-Std-105, para 10J.2» The inspection 
severity used Is normal Inspection unless 
othen*ise directed by the conmnd 
veterinarian. Of course, sample units 
selected for inspection Is done randomly 
with sample units for Inspection under 
taoles HI, IV, and/or V being drawn 
from sample cases Inspected utxiar table II. 

Up to this point, the Information 
obtained on lot identification and sample 
selection should have been entered In the 
neading and Card 1 of AF Form 2063. This 
data for Inspections of rations Is recorded 
in accordance with Instructions In tie 
latest COlEQi^P handbook, as Is subsequent 
data on Inspection levels, sainple units, 
and AQLs. 

13-36. Card 2 of AF Form 2063, using 
table I of AFM 163-3, Is filled in before 
the actual physical Inspection of rations 
Is performed. Table ! - Sampling Plans 
and AfH.s shows that applicable tables of 
exaul nation ara listed along with Inspec- 
tloti levels, senile units, lot designations, 
and A(Xs. It Is of $<m Is^rtance to note 
that Acceptable Qualfty levels (AQls) are 
expressed In terms of defects per huniJred 
units (OHU) for all tables. Using this 
table, assisted by the latest cniEOUAP 
handbook, and «1UStd-105, Card 2 can be 
cofl^leted with sample sl^es and accept 
m^ers, 

13-37. In determining the quality of the 
sample unit, each cociponent Is si^ject to 
examinations under the applicable tables 
as previously mentloimd. When defects are 
noted, they are entered fn Card 3 In the 
appropriate column<s) In ascending order. 
Should the table contain an alphabetical 
suffix, as do tables HI and IV, It Is 
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Mt»n4 to <nd1c4te «ii«t coR^ponent con- 

in tht litest CCa.£{W hfrH&Kwk. ^ tfit 
nwaoer of deftcts found iwoisslutas 
inspectton of tht ttcond $tt of SM}le$. 
erase the ftrst %mpU $fze and ' 
nuabtr, and enter ttte cuauletfve s^lt 
sue and appropriate accept nusber In tl»e 
columns provided in Card 2 of AF Form 2063. 
It shouU noted tJMit sesple units for 
Inspection under table IVare selected 
randomly from nondefectlve units Inspected 
under table 11 «nd/or Ubie III. 

13-38. Upon coKpletlon of inspection of 
sau^U units for quality deUmrfnttlons 
n H necessary to assess the cwidftlon 
of tfH accessory pecket or i taws. The 
^0 ov in^ coBipcBwts of a laeel or packet 
^nl •ccessory itew «Nn 

not if,ciu<^ In a foptrite pecka^e: suger. 
salt, pepper, soup^base, coffee, bcoi, 
cream, matches, cigarettes, napkins, 
ctmtiuq gum, interdentil stimulators, 
spoon, fork, knife and can opener. There 
snould te one accessory packet to every 
food packet or neal^idien confionents are 
missing d«fecta are essicBed mvim tel^ 
» • 

13-39. The next step Involves the 
interpretation of risulU to determine 

the quality and disposition of 0*% K-t. 
Table VI of AfM 163-3 gives dispot.^ton 
and reinspectlon criteria for operational 
rations inspected. A lot of product is 
considered acceptable for intended use. 
and nomal frequwicy of inspection, tUxtn 
tm nu^r of defects found in each 
effect category cx«Rined is less than or 
equal' the first acceetance nuober using 
the s. rf^iing plan of table I of this 
manua and in llil-Stu-105, Table IIIA. 
A lot 3f product is cons1<^red unaccept- 
aole for intended use when any one or a 
comoination of the following occur($)i 

^ ( U One or more Major A 
c!efect($) are found. 

(2) idten tne cuinulitive nuraber 
of defecu found (second group of sanies) 
in any Hijor S or Hajor defect c«tioory 
equals or exceeds the ni«:tioB mmtmr, 
A let Should be considered for imffate 
rotatiwi ^imn tiut tm^r of effects for 
one jr mrm Najo" 8 or >iijor defect 
cateiories fQ«nd in the ffrst sasple 
equa.s or exceed, the rejection nunber. 
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13-40. Operational rations are to be 
inspected with the fellowim frequency; 

a. Upon initial receipt.' 

b, fearly unless one or a conblna* 
tion of the following conditions exists 
(see Table VI): 

(^) every six atmths when 
tne acceptance number of one or more 
minor defect categories (excluding swrking 
Refects) is exceet^ in the first group of 

the nuiaber of defects for one or acre 
Major 8 or Major defect cite^Hes is 
less than or equel to tlw «ecept«Rce 
mtaimr in the secoiHl pxm^ of sMplm. 

13-41. When a lot of prpduct is to 
be um.ccepuble, disposUlon aust be in 

^thm 141.1, peregraph 
12-17 Include the disposition of the 
lot in the remarks section of AF Form 2063. 
Coord. nate all inspection results and 
rec<3fliiendatt«H»s relative to storaoe 
condliion m estimated itort^ life with 
the r.sponslble pr^rty officer. 
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FOOD PRESERVATION 

OBJECTIVES: To assist the student In understanding the wre 'ifriportant aspects of 
food preservation and storage and to direct his attention to these aspects when 
carrying out his reading assignnients. 

PROCEmjRE: This Study Oulde/itorkbook Is divided Into a series of exercises. Each 
exercise consists of a specific reading ssslgnewnt In the Student 'Text and a series 
of questions. For most effective use, you should read the qtftstlons, t»^er -ead t 
assigned sections of the Student Text and then fill the answers to cuest^'o 



Exerc'se A: Read Section 1 of the Student Text, then complete' the fcl ' -^^wi'^q itf*»' 

1, i^hen 1$ food considered **SDoned?" Have you consumed any ^'spoiled ^oods" 'at-? 
If $0, what? 



2. 6l¥e examplfs of the follc^tng cateqorte*. of food: 
Sa*!l -perl shab 1 e : 

' Perishable: 

— — ^ f ■ i , , , , , , 

Dry storage: 



3. List three envlrorenental factors >irh1ch Influence the degree and rao^'ditv of food 
breakdown. 



Pathogenic organlsflts will not readily grow <n foods wh^cH have a moisture content 
^^'^"^ percent. 

5, wnat type of microbial spoilage can be ant'^c^pate^ In food^ with a pH ranoe of 
3.5-4.5? __________ 



6. What pH Is needed in order to control the qmw^n p^thooen^c 0'^q:nfsm<;7 



Supersedes ^ 3ABR90830-VIIT-1 . ^rz^ 1973 



pttho^r*^'^ ^1o« _____ *^ if^mt m grtmth of 



S. Wtat ii sn enz>«t? 



9. Bnzyms remln acttvt In foods until tht moisture centtnt Is below 
percent. 



10. a. W«t tyv9 of food. Is aest subjtct to oxKiatlon? 



b. How can oxidation be partially controlled? 



Ex^cise B: Kead sections 3 af«l 3 of the Student Text. tNin con^lete the following 
1. Describe the dIsadvanUges of tSe "slow method* of freezing foods, _____ 



?. «hat technloue d<MS m "quick freeze method" of freezing foods utilize to 
counteract the- MOcSnesses of the "slow wttfted" of freezing? 



3. a. mst luethods are codaonly used In the cos^rclat freezing of foods? 



3f7 



OtscrllHi the ofNiratiiHts of each fl^thod? ^ 



4. Hew does te^rature fluctuation cause deterioration in frozen fwds? 



5* What tfiflrperature Is needed to stop the growth of most bacteria In frozen foods? 



Is freezing bactericidal or bacteriostatic? 

6. How does freezing affect the action of enzyii^s In frozen foods? 







7. a. 


What Is freezer-burn*? 




b. 


What causes *freezer*burn''? 










How can '^freezer-bum* be prevented? 
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8- Wwt pHTCfplf of food pres#fvat1aa Is ifiwlved whtfi foods are dri(?d? 

V 



9. What disadvantages or detriments are associated with the dryina mMhod of 
fCHoa preservation? Explain. 



b. Hoi* -nay darkening of fruits during, dryf no be prevented: 



10, a. List four types of foods that are frequently sun dr^ed. 



b. What Is the* major disadvantage of sun drying? 



11. What method 1$ mst frequently used for dryino potatoes and apples? 



12. Tunnel drying Is often used to dry and 



13. Describe drum drying of foods. 



^Jl.-lf^f "^f^ ^O*" that SJiqht be d^^qrd Mr»^ 
prcctssfftf tefl^ier^tures and fnjw <s this proctss completed?, 



15, List the steps of freeze drying. 



IS. What imjjoftant characteristic should the packaging material of freeze dried 
foods possess? 



fxerclse C: Read sections 4 ar.d 12 of the Strdent Text, then coenplete the /oHowing 

ll^y^} Puroose of "preheating" 1n the steps (unit operations) of canning 

I thermal processing) foods? 



2. a. What is the usual retorting tifne dm 'sff^erature for low acid foods? 



b. What is the primary purpose of he^t processing or retorting?^ 



41, 



3. Wiy should cm bt cooltd luimedfately aftnr they ire rwioved from th« retort? 



4, Deflfie -comwHrclally sterile. 



Wny are enamels fre<juently placed on the inner surface of cans? 



6. Why is C enamel used for canned corn? 



7, a. What causes a ^♦flipper'*? How can '*f11ppers*be detected? 



D. Distimjulsh heti*een a '^sprln^er** and a **sweller/' 



3. What causes the following types of sv^lls? 
Hydrogen - 



Carlxjn dioxide 



37 S 



9, Witt Is tfm ciys« of fUt^fSoyf si^ollftft? 



10, How can you cneck for the presenct of pinholes fn cans? 



11. Describe "spangHf^'* in cans. 



Exercise D: Read sections 5 afKf 6 of the Student Text* then coiRplete the folloiHng 
tt'ims. 

U list five ways in which Irradiation has N»n used to pr^SBrvB foods. 



f 1 
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2. Mtit tmo tyiwf of radiation are comon^y used 1fi prtstrvlmj food Irradiation? 



3. If^ what foods ^wis Irradiation productd UfHteslrablt tf facts? How \ v ♦he' 
foods affected? 



What chemical reactions are involved In the fem^ntatlon (picklinn) of foods? 



5- What acid is usually produced In foods during fermentation? 



6, Name two foods produced by fennentatlon. 



Exercise E: Read section 8 of the Student Text, then complete the following Items 

U What criteria are established by the FcK^d and Drug Acteilnlstratlon to certify/ 
dtppro^e food additives for use? 



2, a, What are the purposes of sugar when used as a food additive? 







c. 


Under «rf«t conditions my the percentile of syqar 6e reduced when preserving 


fruttsi 






1 

i 


3. 


a. 


(Ihy art acids utllUed as fo<Ki preservatives? 






rtw Is ascort>lc acid used? 










b. 


What acid Is specifically effective against yeasts? 


4. 


a. 


What effect does a IS percent salt solution have on fo<Kl$? 






b. 


Why are nitrates and nitrites added ^to meats? 






5. 


a. 


What is the Duroose of uslno antibiotics In food ^preservation? 






b. 


What two antibiotics Have been used as^addltlvfs In chicken and whole gutted 


fish and how have they been used? 











6. a. Why are antioxidants added to foods? 



b. ^Ui^ldlty Is a camon oxidatlvt characterHtlc of 

'^*mn H ascorfeic add frftqutntly ys«<t as a food additive'^ 



list four tMytws that are y$td as food additives. 



1 a. Hoi^ do artificial swet«R€r^ differ from suqar' 



t^. ^fiat Is the action of imjnosodli^ qlutamate? 



What Is the cause of a foodbome IIT^ss known as ^'Chinese Re^^'taurant Syndrcf^' 



9, Why Is sodium sulfite classed as an Illegal food additive? 



Exercise F: Read section 9 of the Student Text^ then complete the fgllowinq items. 
1. Differentiate l^ti^een pacicaglr^ and packli^, 



2, If ^xed pajNir Is vaxtd only cm one side. It Is considered to be { penrieatle) 
( i:^per!neab1e) to water vapor. JfflTEt Strike out the Incorrect word* 

3. When Is alumlrt^R fall deemed a good commercial wrapper? 
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4. ikm (Sm% c«11oph«n« *i*jrk- as ^ Htxtfele pwktginf mattrlil itith ri^ats? 



5. irfrwt itfTippIng matftflal is ImpervlcHis to almost everything? 



6. Describe the characteristics of polyethylene and of polyvinyl chloride. 



7, Whet) Mylar (Scotchotk) best used as a wrajn^irjil^materlal? 



3, When may the consumer actual oat the packaqinq material? 



Exercise G: Read sections 10 and 11 of the Student Text, then complete the following 
Items. 

1. What foods are ysoally inspected in the cold storage facility? 



/ 



2. What Is the Ideal tesperature range for foods fn the freezer storage roOT? 

3. Te«?^erature In the f?«at chill room should range from 

to ■ ■ " " 
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! , ^^'^ st8»^ PfKticts for frozen foods receive at tosperatypes 

tseijpw Zvrr. ■ * , 



7. W^rcfc) tK^ inttltK "^IFO" r^restnt? 



*^ provfdM ^Idance for <fry sttl^st tarthouse Uycut. 

9. Ory 5^90 ittBs slioutd te stoekod ^ to 

Inchas «M«y ftw tfif Mil ami tncftes frm the ceiHmj. 

10. How should pallats te '#s.1g^7 



11. a. W^t tyfte of products Is ptrtfcttlart^ wIntraMt to Insect 1«festat1®^? 



b. W»t sl»uld-'>Qu fflspict witli Ttgard to fnsect roj^nt control in a. 
(sWlcal tvalunt^ of i wrefiotftc? 



12 



13. m»t Ktim should te utm «^ t^Me spolla^t Is Hi^ttd In a t tack 

. of «itef<«t«^ casef* ? . ' . ^ 
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Enarcise H: Rei<,a«pttfS 5, & and 12 vf m 145-1, mn coap1«te the fotlonloo 
1. Witt fMjCls are bait f t^red « ip»ch «f m followli^ Iwiiidltles? ' . 



'A 



m ^ 

are iwt 



I stiould Um^rmrm rtcdNlf^ff subtle ^n^tfit^ reUrdlr^ dt¥lc«s 
pr6»1d^ In a cold stor^ f«c?R^ 

— ' r-: * \ TT-: — — 

Mho has the respwrslbllUy for raeonfljig tawpertturas? - 



3. HoK Should •ttw..tei«tnat4on of ttt mx1«aR possible storage period for a food 
pro^t be coBipMted? * 



4. Distinguish betMaen "for^d Issue" and^"forced si^stltutlon." 



5. tmile It Is Ifsposslble to deterBim the condition of contents of a can irlthwt 
exaolning .the cwittnts, *rfiat mbtftodCs^ aay an Inspector use to determine tf» edibility 
of the contents? J . : 1 
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J. Mlit is tin prtttry mm 9f mH ^nhI^ «i awfei t , 



f ^ rr-" : ■ ' • — 



4- 



7 — " ■ . ' 
— «i— « 

-T $ 



» .....HI . 1 I I I I I I , , ^ < t, 



9. On irfiat f9m §rt «m*^ney sukt Istenct issacs r«e«r^? 



> * 10. Mhtt trt WBIs? 



X 
4 
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scm OF mLVk tm kie»:£s, usaf 

Owrtiwnt of Y^ffnaf^fledfcff^ 
Shippird Alf Fwe Base, Texas 76311 
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Shepptid Mri^rzi Texas 7§3H ^ 




The fnfom&tlofi prov1d84.win «n^1e you te: . * . . * 

LJ'iJ^J^^^L^ r«P<m|ibnnies of ^ ifeteHfiary Service in rttUti^ to ^Mrmaent 
owed aRliMls and control of zooRotIc dU«8$es In the orflftiry (fymtftit^, 

^'^^ appropriate (toasts pertli»nl to the ^at<OR of a base an^Ai service 



prcKiraw. 



Jssist the veterlnaHan i« su^rof^sslonal care of anImaU IncludlM the-b«sk 
eo*»otioio(iy of zeonotfSc mi nonwofwtfc diseases: anlfwl reitrefnti ^roery assistance; 
, as irtH Is soae dla^tlc ortjcedum. - . 

iii^micTim - -- : . -* ' ' ^ 

i;-iI,l!2°Sf J ^^'^ ^ VeteHnafy Service IS perforwd In the 

blllS^mlilm ^ ^7 ^ wisaU. With regard to ^nlaal^, yetir r^ponsl- 

9* Protecting th« health ami Vflclencp of gwen^ent-owi^d anlsals, ami' 

rfic^L^Sif!^^^ htilth of jmr$ofmel/by contrel(in^oom>tfc rffstasts, t«^ aMri! 
aiseases that are transmissible to man* - 

■ • 

^ /S^I^J'^iJ^J^*rJ?'?J/®^'^2^ ^'^iy wcpanded sc^m^t over the years. ?1vlnq 
us a broader range of activities in the erea of pet care. Tte are no 1(m^r restricted to 

^^'^^gjly.^or the^tw^se^of controlling zo<»sot1c diseases; fAvfr kem> In 
mind that ^e cars m deliver to iJets sajst sjin.be on a IIbiI^. outfwtle^rt basls^-, ^ 

«hr^?n2l^LS*?JS''i^**'^^^*^^ «^ operiit^f% tfte ¥e^r1nafy Cllnlg.. «e 

#i|V looit fnte- the fwidinf of «ifs-fa€44i^, se«* ntoetsai^M^^eke^ilRf ^wi^to^ prtser ' 
procunwient and nalntenanet of ttrm tnd s«ip11es» as.^ll ass^lnforfwUcm In s^ll 

S^t^'l^JlML^SS"!"-** "1! al^^sow -diapistrirowifcimi ife win also 
st«dy the docwRwntatlen used in operating the clinic. Inoludino that i»ccs«ry for an.1«al 
bite cases, quarantlrws. imf sela^ f»am ex^ftatl^is. /^^j wr «m^i ^ 

* * * * 

4, Aside frm infofBWtlon nUUt6 directly to the of^ratftm of the'clinic, this chapter 
cflatalns «»ter1al on som of the c(mm disorders of f»ts,, Includlgg the more coianen 
connunl cable diseases, both zoonotic and nonzo(»^t1c, as well #s socie WRce3i!wn1 cable- 
en sor^^rs. . 
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tliBatic wnditloRs. can be attii&titttf to.tl*1p <^le liilpcaat t^^iS«»^SJ S 




sntpnerd Ureed. The specif ltd characteH sties of ^ral appesi^ce imU^ " 
testicle^ a^'Sl^lJr^'' mst ^ oastfrated ^le^ or.'ttiese wf th ^sc^Hted 

• At least 27 ffiches fn M^t at the withers 

At least 60 pmmds in welsht - * » ' 

• Between 12 «mI 3S awiths of age ' * 

and en..9y ^ ""^^^^ ^'^^'^^ ^ype that rtmls evKtence of icwer, endurance. 

• Any\»tor ex»9t whitf 

seis-m 0? s^s^aSSif JSglS)"^ ^'^^'^ «»t«tensei under ciNit density vaHiaie with the " 

• Alertness ^clear ayes and susplclmts attitu^ ' . 



• Responslvenass 
e VI ^r 
e Steadiness 



e Vl^r ^ 



^f^a^ttr^TiT-'^ *^ '^'^^"^ afll«,run|unab1« for, ' 

' • ' "* • 

• Defect U htaHwj, vHlen, or lUe sense t»f saieU ^ . " • 
: "-t, Sone or Joint dtseau {Including Mp or elbov dysjilasta) 

•. 'prJSS^mSti WlJ3."*r ^ «• 5o«h»»„t.- certain ; ' 

' veteH,**U!i*^If!i!®* ^^^^ <B«l«Hte*ceftlfic8tes-of mcmetiw, issued b/the 

''^fcinatiai t^aiRst ^iirt distwjr. Infectious canlfvs hefiatitfs end 
leptosplrwir rsust. haw been VltHln^-S Jf s*i1f»»S InS the^S Jf>SL 

ance Board deterBrfnes irfiithe' t^w ■•03 (ni^nt oe v.v.spta'^le ^ K/ tk^rCfs a^elhU^"^ 
a^Ptence. tje Wortcing Dog P»oair^t Center ujJuL^irC;j^?;4 t! ^5 11,: ' " 
.aw^r^a sl»ippl7»g crat« v*lth shipping Instructions. ? ^ -o ip .se. a ,w > 



. tj. The o»#ner H Inscructed to 'sMp the <tog, via air fnelaht or '4?titwar -^.^s 

Z!:!';^ sf'^PP*"? crate protects and secut^rdol whl e U u" i5 1 -'^r 

and prc*v<<tes a \rou<^ In the door for water and fped ' ' 



I 



ritn""^ ifLiffiJ!?* dog <s raroved from the shipping crate and f.nr...., ...w ^qulppev 
Trp,\Jra'Jffp^\^"a«^l!'"-^^r* ''^''^ ^^^-t^ .esuufng^'^rTth. 



tlon^lsS^^-lf^^^^^ 
^ovemaent reseryes the rj^t to ftject iwnnsaltabte doq'. ^ "^^.P^ficw. t^ 

' recfiiU\^«flljJlL'1!2^ ?^ the miftary' Oeg Acceptance Board ensurts that b»c^ 6oq .. 
receives a veterinary oipdIcaT examination to detemlne If it fsieffts the i^oulred sopciI- . ' 

iVlll L i ^^^^"Of^sP"^ to deterwlne whether or not the dog »^ds' a dlsqyallfylnq decree 
S^tJ LJ'Jf ^« e'^^wti^, is declared unf tfS? Sfuarv 

;5llU^ilrfc?5S';Sj froj^r^^*^*^ Of liveccordtnce wlth m os.^ , 

4^fi*.^wffi'^\^?* ackited for die wfittry' l*?iHtlnn' Oc^; Proa raw 1^ maried*fo'r 
' ml majfctrf cwjslst o^four unlts/one of ,»hu. 'is 4 letter, sucf* as m) , ; 
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?: ^^1«w. Ano^r t»t 8f atlltii^ ml^i(^^ hq that U 4n i»e Is tN V • 

llja.*^ ' Pift^ tiat tM the patrol -jteg/teittt ^i^S^hlfeu 

to «i?J.ii^n«S.^4-X^i?*!L*S,ffi^^ ^1 ^fort, it tmU be of sent holp 
to you.^O* n»<1|tr »rttt tlitii; ^aM11«w aW tttllfMtloft^ v . • - 

of itfg^^^^t^^?^ ty^^^ * !^^5*^ ^"f^t «i«;ciyafeilltlfis'««i tttlTlzatiOn 
preianted htre, read AFII 125-5, USAF Wlitafy mtkim Bog ProgrsB, ^m\mts 1 am i, ' 

f* '^t cfP*bnuia'Of the Semian Sifeohtrd are ffwfeed^u^resyfve. Besides tJwIr ireat 
%tmin^ and strefigth^ -they haire g vnrn^ hi^ IQ. some expertsXlleve It SSu^tlS'SfV^ 
vL^'L'^i J^'T;* ^ if? P»«'S^^'s«»«s are iKi -asset ♦djlt^per- 

\urpasses that of man, m i <^ wishes to ex^M an ^ieot. vhe doves ^MMlnd to take 
^vafltage of his fcd^t sei^,. sa«11-. A <^'s hearteg^^ffty i%l^^W^^^^Ur 
T^IV^'^ ^ c«*tect «^ above and-bel^Tt^piSh a S'lsJapSff^f 

5!!^'^: !«<»P*"^«« 0^ ^^S' tMII^ tp detect ^ovmt, a d(^'s*vlslOT^wot be . 



44 I ^^^ ^^"^n' <to9 tfa^^H u?«ii ♦^o *<r create secuclty o* such ar«f« 

as aistant perlwter points, aJMwiltlOB dtwps ^.^rehoiise «r6as «ma Isolated ridir sitei. 
>Ifr rJS?^' f ^^'^^ Ctmctlcm Is that^-of a detfchon ar^ wamli| . 

T»?i$ furfetlon nas been perfOmid «^ the dog de^c«%and alerts hts hairier toHtw ' ' 
prestnce of the Intrater. Tue secondary fioctlen of the sentry dCKj l§ to pursuk <»tr. (.k " 
Sf-, II'"^ J?*^^ att^ts tff eva(te or escape frm app>«hehslen. Th§ sentry dog' 
tea*" .works well. pHuaHly against sabat^ and esplona^ a^ts; It also prevl«ferbasr 
secu ity forces with an early (tetectism capability which would have been afmost IcposslMe-' 

' ^^tro} Dog. The patrol dog was (tevelo^ beoause the sent'^ <Joas«!acked the 

versatility r«|ylr^ for coaplete effectiveness In the C(^at envi>-o*w»nt^f S^theast Asia. 

(a) Patrol doff afe trained*"* ^a, ' *' * . 

• uetect the presence of an Intruding force and be capable of alertlno- » 
«,r obsefvtng without being detected by the en^ force. ^ 

e Assist secuHty for<»s by scouting and tracking. '.'^ 

- e Work safety In close proximity t« fHendly forces on strike team, 

reconhaissance, and atabush patrols without beconrtng distracted or agitated* > 

. ■ • Accept a new handler with reduced tralnlsq tin^. ^ V 

% * ^ 8 ' 

s^l - . ^^"^ lenmed that the am skills and versatility t.ie ajgs aceulrfed fn ' 

training for an effective cdR^t role could he used eff-ctive'y to protect resources.' % 
sroptfty, and personnel In all aspects of secuHty and l4w enforcejnens, Tnefe'uses i'^c%4e 

/ e Area and peHaitj|r security and ^fense . ' 

» ^- . ' ' , ' 

e JWille security patrols *^ 
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t Riot and croMd control* 

<Ss . " . . ' ' % ' , ■ 

♦6' Medical Care 6f Worfcltlq ^ " « ' . * I. 

work?,;, J^^JfSTSStlSlSt^llJS*** ?if5 JlSi'Sir?!*'^^^*^ ^'"^^^^^"S ^vtrnmnt . 
precaution, t?,at «l^1af^T^ «| ^STnSl^l^lal^lii;! XtlvJ?^ ^^"^ 

/ acts and thereby d1sproiirMrt^lSS^«i;i^uLT?!Lf ^^^1^.**^ OJTOlttlng unsafe 
e ftowf turn yoyr back on i 

• Niewr fcick. slap. Of hit a ^ * 

t «^ not speak OP In a tlireetwilig manner around a strange <H^. 
e Avoid su^^ B^vesents around dogs. 

**. , • '^•^fn^M SlgnS*\«*'C*^ Indicate 'Jiat « ei^a - .'♦iHria ftt M*» . ' 



• (^) If pwislble, thi handler shoyld accwapany the <k>(t ttv^fh* riin*^ *wtM»« 
do^jmist be restrained for exiwi nation eTtreataSriina^^sJ^^n b«n J^ft^^^ 
TcTiml '^tl fS^S^-/*^ can j«H,r«ny calm'lS doTbyl^thirg ?t1lth Hn^^ 
actions. When the dog Is handled properly, yoa can bettJr.a«to1nliter goS ?are ^?^trJ3t 



b. Jiow you have a ^ral Idea of %<m of th« safety precaution^ r - rv to «r«««nt 
1^"*^ JL^S^ri^ !?f • while assisting with the iea^l fr e.ar?r.atl1n If '^^^^^^ 
logs. Now. let s look at mr specific resp<ms1b111t1es with n-gard ta raedlcal care. 

lAu JllJ^Jllili^J^^^\ ^ « S^ck Cilt fer working doqs held « ,f3,1y ^ 

ftl^fUffj*^"^*"^ ^ ^^^^ ^« hgndlars can bnn? ♦•heir ,Li to the/ 

.ettr-ar1«t as s<»b as wy signs or %mt<m of illness or injury appM? 
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(3) ^RiHitlRt Physical * ' \ 

* 

(b) At tlw MM of praoiramit ' . 

(c) B«fore dflpartura to a rw bas« ! 
U) ispm «rHv«l at a AM assfpstent 

ti-n -..^i^Ls^li^LiS^fJSii ^'^wnajs ar« Inspected to ensupe that a({e<tuate sanUa- 

iflo«iit4r^LL!SI!?***rE?!!*r°^ ^ vttaHnaHan takes any precautions necessary to om'tro! 

the cc««5leL S?c!l"J^!aI!S^Sl Sfl£-««2f mponstble tor milAtalnlng .' 

SsianS 1? JiS'^IrJ'r 2«,!?«'*^"L^e9S « tfie Installation to ^ich he Is 

assigned, tou will need to tm f&y faralHar wl.th the form IncliKted in attest reconb 

It u «»£LJlSn!SI*^wf' handlers in the medical aspects ot nandl'lng wrklna do^^s 
LJ?J!^Tff,S;* ^ veteHnartan Hr you, his assistant, give nStlne tralnlL- ^ 
a?ri nS^LJ^i!^ Jf?f'T » 5«cts si«h as prmr grtxmlnf" and bathing of S 3^, ^i^t 

'lL)?r%t?UtWr^^^^^^ "^^C that *^d^; th^ 

if*.c rJl^ wtter came of his aifoal. We wlU look at flr^t aid In a later section but 
Jet s discuss^ sow in^ortant as;iecti of ^rooalng. feeding, and Inspecting doJs « this tiJe. 

^4 *.J^l ^"''^"S. A iwrking dog should be groomed on a daily ba* < - usual b i «ar 

tLSlS* iwssages the skin. The rubdow^ should be foffoi^ 

^> a crtorough,. but gentle brushing against the lay to resrye tne !<}oseiied skin hair 

I'^^i2! ff<««^««« ^ Scret1«m of skin oTs. riduceffl^aSd l^rinflJlto 

nanSs ti L?J^SnlrlSii^2L f "^^^^i !?* ^« the pallia of^the 

cS the dS'? ?Sbl5S tlhJ^^ ^Jllt ' flossy aK»eafance Occasiimany 

undercolt!^ ^ " ^® ^'^'^ out Om 

-i. Sfth^"9' It is seldom necessary to' bathe working dogs that are well • 

iil^t^Jti ^'f^* «*<»Pt to re«e«idin,grease, or inpUasaJrodSrs 

that cannot be removed by regular brushing. i wwwra 

^Cc) Daily *^8lth Insi^lons. .The lurking dogS should be < 3 •:ted by their 
H^t^^lJL^^X ihStrJcted to ^xm^rt '.^^ o^TarJas 

c-issld !njj? S?hl ®^ ♦and.sympti^s of the various disorders that Jre dil 

. . w * I. , t ^ *^ ^ 0^ t>w four parts on the head of an 

ani.,. ;hjt should>i exaarined. Normally, a. (tog's eyes am bright and clear! and tJe 
-If the surrounding isNbranes is a healthy pink. The ^mall wed^-shaped 
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the^ tnner^coffwt of fifw eyt. •7Bii«..s««ita coyer ^ij? 8 tfiy small paiJ»of 



U ttrSrtSi,t!i^i S2i?^l2]J™l; ?*W floX'M. xWcli'CMiiiM be sent. 

* V - I > 

'JlMSJIf ^h?IJS Sl^'nJ'fhJ^SrJl;^ symptom 'taclude Vm}^ ^^^lanals. 
I*. ^* wldiftS th« par flap (toMi. holding m head to one sfdt. twltchlmi th# 

e«r» scratchl«5 or pawing at the e*r. 8«d uHder-ce p*i- ts^- ^he ear ?s t^d»d ^ - 

-luJ 4^c?? ' ^ * vettHnarlan. , A handler should tm^r ^rt^, i„to r.^^ea^ ' 

.things ^^j^u^^m^^ 

ciw. and the teeth are firm and shlnThg i^Ue In color. Systems of iLs Include 'S^u 
ness of the gum and i^rams. nutoess and bleeding of thfw "rt !Uc^ 

t^^ ?e^S on tl» teeth, foreKir^ ooje. is 1«HJged beS^ 

tne teeth, anc «iy gt^fng by the ai^la^l or any pairlno at Its mou.'-. 

.t,«««^, 4 ir ^^i" Is subject to cr.aRGe* In aMearanca with 

s 12^ f5 S?*;i?L?L**^- Shedding of t.e hafr Is raorl^uJeJSie and 

If e?I?;JLK?°^ ^^^^^ seasons. Jiowver, the following conditions are Indications 
Lnnii^i J^*' ;i "K^ifllng. scabblno^raolst dfschar^s. scratching, shedding thaffs 
J5 season or climate. Joss of hair m one or.more spots' ^ryneis loss 

of pllabtnty. Also, handlers should watch for the presence of flLs, tmf! and l4e 

K« 1^ * «*ork1ng dog Is to carry out'us duties effectlv'4ly. it*, 

^^^^5® V'^Jl ^^'^ ^ atten|1on. Therefore, the feet should be inspeJte^ fcr ' 

t^Vj^ ltJ,M ^-f ?f*<o^ prevlOMSly^whtn discussing grooming, . igngtn or ' 

oewclairs Should be especially noted, as well as the condftleny tne otr - -'s Also' 
jny^.««ene$s of the dog should be cjmsldercd because this may tt= a -J^hot. a foot 
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?Se SSmal LiS?«?1#^Lf ^^lU ^f^^*'* ^iHjUld look for re^Wenlng ofSt Wlw 



The i«u^'f«r«« i-H^k^^Iif T"*^ |ns?^ilon location to be sectioned is the inal reflion. 
ilrt.i* fif^!^ eccuw. Tht «tm1 glan^, i^icft are located on Mther slcto of the ' 

A. good diet w{n' satUfl'^'^il^f L^!'lL" «<'^^"9 90«<< ' -^^th 

cnmooLntcLri i;5f;22 ^ii™^ « ^'^C^ rftqu^pftBents an^provlete all of .tbe essential 

COT^clal oJJSrjS « transported- in conformance w1€h good 

^^JS LS JfJ^ifS.^^^'^f * 5^ tiw iJSAF VfteHnary Sfffvlca. Presently, ^1 diet 

7- Wlltary Wo rtelso Doo>*s-MedlcaT Recofds . 

.oncern of nacdlers, trafiCirs. supervlsoV^, -.vet^Hnanr personnel %i Z%t ^nl It • > » 

5lr4nenrf^elf?;«2^4?!'*^ il Pur^sed the procUr^nt ceSter initiates thf 
ptrroanent neid record file. The penoanent field refcord is coitfflbsed of two Dart<- 
.vtrJ trinsfe? -"S^f .'J? "^^^^I Tf,1s. record -fire^?^^; ,!"^,,^''^,^,^ on 

considered »™™„t fteelto reco.-ds and must be. filed 1n tSr^Jicj" re"rJ, 

go= vi^iil JL^S™ JI« 'H!"? ""iHaryOos ntnlcal Record, .5 tn/..iic ™.ntur, • 
■joc weal rtcopd. Both the front md rewrse stdes of :ti? fpm are used Entar »'l 

"-oroJ^^LTr^ Sn r:'*?.'"' ' "'V'"^ d09, <nc-,ud1nd.r™t!r^ hysicafe'^L'n ti^ns 
.. onoipgicaiiy <»! tiifs forra. Tftese entries im<st be stanei and jnltlalert hw » «o«-«,;'ir,ar^i.L 

w^e nner si a* Of the frtmt cover of the faedlcal records folder. 
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{|) Qw t aoiitiily bu^% o«1y»' rmm tlw wtli^ of • erttlttry ^ «i' SF 5t2i 
Clinical • 'Plott^ t^rt. This 4ots "nt ^ doq sKoti^d t^lofwtf only 

etms 0 timiil). To t}tt eootrti^. l% §6^14 be at least eitce etch mt^. If tite 

#ttaat Is iMiff^nieg fre« m titiMSS* Mt1#i ind recortf tt» Meliht of tlw eoloal ev«i mhv 
fre^tenttr, A fce pwle itfae jof iief^ ^lits or losses eto be it^ertaiit In tfte detection of y 
41se^ OP itK the 9l«m1itf of i i»wr i^fet for each 4o$. 

88 l^wi 1741 frififre 3,), »mltary O^'Iiawftljatl^n Pe<»rd, Is oue of the 
smt iwportlliraeiltstT re^r(& be^se wftry lipwrtatlw ^t a "rttltarv ^ rmlm 
Is i^f^ Of ,lt, The ijrttliil to«ml2atl0ft$ aire ftiw» to the at the omaiwaent 
:^SBRter. Tim Metectlbn it csmtimmi pith immism^ «h1ch are qiveft, aftd r«eef(te<t, 
.{$er1ed1«s!1y as rei^lfed. Ttm veterfnaHin idm a^iilsUfs or as^torlxes tSm lanunlKatidn 

the f0w^<# »a(^ entry, ta the eoluwe ^rlted "^erloarlaii."' the front side 
of fiD fofP^ 1^1 Is used to reotfd InMRilzatlons ^ ndiles end 1^tdso1)^1s. Use l^e 
retersd si« to slmHarly record Isaitf^lsatl^ for e»i1ne distesi^r and Itrt^lotts canint 
. fwtltlsy . . ■ ' ^ - . . 

iS) CIS Fors 1^ (Flptre 4.)» VeterlRtiy fl^ropsy ite^ort. Is taed to record the 
fKvlis of tiHfr mcfi^y «h1^ fs re^lml «ny mllltafy «^ «f1es or Is euthanized. 
KoMover, 4t ofoatrfment lo^li^, n«»^1« are reared only ^*d^ l^wc df e or ere 
eifthanlied f^f e«t$«t uhleh a^ ledlca) In nalM. , - / f 

($) Slim»^ % nllftary dog Is shlpfwd In^rstats or to a l^im^ enmtrv, a 
DO Fern 1744 (Fl^re S,), \feeer1nary l^Jtb Ctrtlff^rtw* Bwst be M^red by the vetsHnary 
Of flair. Enter on the faro such 1«f omit Ion as the of the, shlpfser, the destination 
of tiw afllo*1 , perscmal data aOMt the «n1a»l i liammlzatlm datei and oirtlflcetlmi data 
regardlf^r ti» p re s c ic e .or ^Riee of sjup^ws relative to oxfta^lc^le dISMses. A^o^py 
^of all health certificates myst be Inserted *s § fiem^nent f«rt of t*w ddf's si^cal * 
record. ' ♦ • ■ /• . . 

(7) Several stsi^bnrd medlcHT Hrm %ft r^lnely used te record all1tar> d<^ 
Biedfcal cllnlail Infoiwatlm*. Each tl8« wmi of these J'oiws is ased, be su« that tnr 
d09'$ nw» and tat^ msaber are entered on the foiw. SF 514, Cllnlcat - Laboratory 
Report , Is -a ftiwi on t^ld) we report Jlabaratery p'XJcedures* Attach the indlvldMal reoorts 
to SF 545 (Fl^re €.), In the medical record. The 1^1 1 owl are coBBon laboratory forms 
that will boused:, . • , 

Ca) SF S50, Urinalysis 

(b) SF 54f . Ke^telogy . . ' 

(c) SF 551 , $efOlo<^ 

(d} ,SF F8ras1tol(^ ' . > 

(e) SF 553, Wcr^lology I (Bacteriology) 

{f ) SF 557, HIscell-iHieous 

(8) Other standard fomi that are pro¥l<ted for re<Mrd1n«| cllnlcsV-tflfowat^on. 
Include: ' • 

(«} SF 515, Clinical Record •* Tissue Exanlnatlon 

(b) SF SI S, Clinical RiCOt J - (N^ratlon »'*oort 

* . • iH -. * 

(c) SF $19, Clinlcil l?ecord - RadlograehK e&orts 
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loqfsfs moon H feetlwu. file ttm Sf SIS fa^^Si^sSS^ r^^^^ « c???? 
taktfi of a plHtwy «te9. PUf iMIyfdital Y«pefts in m<ii^ 

Is S^J^^^*^*^*!!!!'^ * '^-''^^s «»<th ether ffeld r«con^ i^.S^dM 
,iLI!^5 Sf^ !r i5* ^ Central Record Reswjt^l^ tte 



order: 



others 1 



(n) Arra«tt th« medical recent in 'the medtcal recortis folder in the following 

t 

n s JS^ce^lHilll^ ^ °" «««««Mo1der and- the 

• Omitted DO Formt-yAZ, mHtarjrOog Clinical Racord 

• DO FoTOs 182f. of Military. Oog Physical Examination 

DO, Pn^cur^nt Pr^*1ca1'S2i!Silo«**"'"' "^"^ ^'^^ '''^ nnmry W>mn^ 
others in st^^^Tffii.)^ """" t« be on top of the i^ fol^r and the 
e CurHsnt Fom 1742, Wlltary Oof Clinical f^erj 

• SF SI2, ainlcal ^rd - Plottim? diart (used to record weights) 

• 1^*1 1 WHtiry !5eg larawjlzatlon fecord 

• - , SF 545. Laboratory ^rt Display 

• SF SIS, Radlofra^lc JteiJort$ 

e WllfdPd Hill Ntdlcal Center Ferw (m form 210), Clinical Records 
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• Sf SIS, T!ssiM Ei«sfi»t<^^ 

• mtcvtlewoiis OnTMiMniet 

V . • W»^iitfy fi«!rti»««i of ^rosneetlve miftaty Sag wftfi Wwt»«r«i>N 

(stipl«J to ^9mr Hsht ftrnd om^^ SO Hni 722) 

. . ' ■ . . ■' ' 

(c) Afttr dtttti or cittiiaiitslo tbt ^1 lowing st^M te to Hght 
sidfe with tft« first fof» on top tnd ttw ottitrs In sooMim as llstsd. 



0 Fefii J743, Ctrtlfleitt of milttry Oog : / 



' J o 00 Fofw 1^, YttoHfiory Hiwt^y fispoit 

msslbn . . . 

tfot iv«fy^toHii»y specialist In tt)t Air is i ^ 
to re^earcfi facilities Nlm Mr dotfes pfftafii to of ^ asoeets of 
siwftliift fesf««ii tiiat otilftos eap e r lwwta t mAmH, Hwso »«toHiia^ soectatlsts 
tell with tfie of iirevldliif researdwrs iHto heal^ mMmU ^ J»liitaiiifii9'tlw 
onfMBls dorliig- tiio OQorie of tl» r»aaf«ti and at tiioes i^toalty a^lstlos iff sttr^fcal 
afi4 otifer asoaets of proloct. The wtrall alssloa of ttm ^ttrimey Serflee, with refaro 
to researcHt Is to so^wrt ttw Moaetfleal and voterlmirjr asfiects of Atr force research* 
. <^1opnent» t«t afid evaluatloii. ^* 

b. let's leoie at seme of the ^rm of Air Force researcii In Mhlch mtivmH are useO. 

(!) Crew Ewlfomeiit. in m% area, an1«a1s are aied to tost'the effects 6f 
such facers as high attitude Md dMilcal poliftMes on aircraft crews. The many 
HACTfdotis aspects of tho alrerav mhrmmt are toere^ly fovastlgated hjr eslni aniaals 
in Ilea of fsm, ts w e caisa r y Hsfc to mi witt btittq cfe be mralted. 

. ' (2) Rtd1«t1o« Hazards. Air Force researchers are ctmtlmiatly tryln? to gain 
mm infometlon on radiation's effects on man. There are nuny sottrces of radiation 
that serve as haurds to personoti; two liwii «iaRpl» are lazirs* 

(3) Nechmlcal forces. Ttors are mm pdumlal for^ that have adverse ^ 
effects on man, especially idten subjected to the rigors of flight, be It In a cargo plane 
or limar no^le Iwdlng on t^fwon. The Air FOrce^S' research proieets liwlude tfsting 
^ effects of sudi factors as noise* vibratlms* fsiiiact ma ^-gorm m\ aerospace efew 
monhers and persoiwtel. tlireii^i^tontlmMd resMrdi osli^ minal st^Jecto, It is . 
that tH« hazards presented hy tfrnw pt^leal forces cm he Identlflod and tfien prevented 
deveTopIng protective laeatores. 

< * ■ V- 

0 

«• 

(a) Ke^cal Stttdles. Ther# nne totmtless rts^rtii prooraas tmdefway In which 
new oedleal proudim are beli^ developed to saw ma laprove htssan Tlves. fireaify, 
mi sorglal p r oc eO n re s hmre been tevel^ied to gran at^ transp1«it organs. Countless 
dfogs Md ther^eotlc tednlgoes for treating a varl^ of disorders have i^i develooed. 
This area of research 1$ «ttrme!y nttossif^, and Is very rewarding to all concerned. 
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rtswrch s«mn. fill Into tDret M^lfi eatt#r<tt : ^ > . f 

" ^ t • 4 " , ■ ' . . 

f b. Outfts, let's look at' s««e tf ,«i« specif fc isiki of* wsterliiary specialists, «id 
fl^.qht werefore t»^^ part of your jofe should you^e asl1fi|ed t6 a research facility. 

(1] You^rtHild De retired td mtUtt in pufthuinq experimental. a(i1«a Is. This 
could. entail acsMstylng shlpa^ of antuals and pro¥ltf<iw them with t^*€i»re n6aM 
to keef) then healwly 6^ii§ ^ trip, ♦ 

.,^^^J^^'^ the isi^rviston and 1f»tnict1on of the veteHnaiy officer Jn <Aarge. 
you win. perforw rewtlne'cllnlcal lahorlttfy eiu«1nat1«» i^ldi m Include $R1* Sfenpino* 
for skifi pai«s1tes, blood cmmts and Mood «ci^nit1«is, ffecal eliminations for iwrafltes. 
and urine analysis. , » 

(3) Infected animals, tm^m animals, and animals received Into a colony must 
be kept In a quarantine area to Insure that Infectlwi Is not spread to ether animals. 
It might be your res^islblllty to rnnma tte ^^enf Ine facility «id make routine 
obspnfations of the animals fPi^ sips of Illness, 

. « (4) Another Ai^ might be adslnlsterlng dlitgiwssic tests end ijamiinltstlsvi. 
Ouanostic tests, such as the tidSercul In tests of «eoki»ys. ar% aiteinlttered rout lie' y. 
fxdj^les, of JdStfiizatloRS id»1ch are ^vm liKlt^ tf^e for c«i1ne distemwr, h^fifeu. 
rabies, lePtosplrwH and feline d1stemp«>. The veteHnary officer In charoe 
prescribe the techniques, afents and ^sa^. * 




(5) Animals wist be cliserwS'liTly fpr s1^ of Illness and Injury rheir M«;. ',ii 
must cm frequently-checked for clemlfness ted switatlon. AF fom 155A, Ar? -i! Fadliv 
Sanuation ^rt, will bft used uhmt maklffg inspectlwis to intur* that ar. ^.p«cts or ' 
sanitation are cheeked and rwor^. A copy- of this re^rt Is submitted with any ether 
findings to your veterinary pfflcw*. 

(6) ARoti»r coan»i du^ of the \»»tertnary special i?t Is assistli^ In surgery 
This necessitate famlllaHty irtth ttm pm^ restraint proce<£tr«s-, of course^ they will 

.vary depen^lnq on the type of animal being restrained, itoless the animal Is properly 
restrained^. It Is wiy difficult, If f^t Impossible, to «fa1nister the anestJwtlc. In 
preparing the animal for the *«t«nnaiy off l^r or medlca! resetrafhr'wlll %nfom 

you of the area idiich Is to be sh«v6d and dlslafectj^, «» pre-an«tiwt1c ^t to use, 
Ujo Instruments, equipment, and Utm required, amt the bandi^lng required iften' surgeiy. 
We Mill d^cuss some of these an^ In detail In a later $0^im of this tat, 

(7) idtenever a laboratory ^Imal dies or Is sacHflced far a reason, a nee opsy 
is usually performed. Veterinary ttecrepsy Precechires. ^ Slelser and .Jones ts an 
excel i|nt reference for mai^ animal n«:r8psl». it m«y be flectssa»7 for y.-; iq learn 
spectai technlquff fdr necr^l^ from y«ir veteHnary officer, m f\„dm 1p a 
necropsy will be obstn^ ^ a veterinary officer and reconted on a necrowy fPm 

(00 "ors 1626). % 



12 



Pt^en^lMTf ty tN winiqiiiit of ^ nliif Mowm** m»f immmi 

OR hu^^ of mpi^ wwt«» fi^^ ^jNItt^ fli^ iiit W 
eamnt m^f^ ivef ill iM. tttHar tt^ tmim^m imli^ 

•sslftlfM «fiMt to ti^tfHi9#Ktl4tfti f» liHHvlAtal f«Mf^ iml^ at mitt^ t^imiiin^ 
tH* fitdls9, Nittrfoi. »tf ctiv of ttiMft o««mlM jRjmffiff oN fiiotlffaittmi 

exfl«naiintii mtfmn %n wetf sHsion oMcetlvn. Alt of etitio iMvt ^tttHt^rMTsNcf ill fits 
assffimd to is&l$« ni ^ vrtts aifM4r 4<iC»tMd. ' 1^ . . 

• * . ^. , 

t i. S^wel of Aoros9Mtvl!f»Mc<fM (SAK). Buoei^ m Tk. Tht tNtorfouy fdfr^et^ 
Olvftnii Mifttofns • Ut^ tftvortiffed tms^n fi^fcft m^ial colof^ lo simrt of tl» 
iflitltloft lelsslto milrMits ^ USAF <SMI)* Sow of ^ SM itmi^ iffsjoii'^vltlos. > 
$it^«oftfd ^ t(» miHsioii «fe et porfwau l # Mra^Mt ^iUt»» koho^^ 

ifivtR8»«(Ut pfMTMSsf o|m1ol09^1 oMstfy,' and r^loslttl In ^tlon, ^ 

nno v«tn*1fi«fy S^oocot irrrsl^^i«w»11^1« f^ tto &m9 antootli^ otant 
suptfvl sory j^wctlew for titt t^Ofttsfy ibMt Nitfletifil iteliSi!Ngf,^SN^^i #t 
VetoHfury Surgwy ftntdi^, SIMV99t6IU «id tim Aoint ttefmldiii CMtrst, AZf9^, «td 
Ptftfoloatti 1ft otl»r tsptets of ^ ion^ odMoMofi j^vpv » mqofftd^ 

b. ^?0«i AtfospKo tlM«cat ftK^^ t.^oi«toHttJM#),'tM#^*Nt^rMR'/^ 
tolsils ars 4»od In tlits l^^vtmy far sti^tt of bfoiMleal oi^a mr^^et 
nf^, 1oi«-^fi volodtloi of imq d^ntfwi, ^tlirHffii ai^ fa^, Motiwmal or^tena, 
raspfrattofi* ^ ^oology. fWa oott Ilia a iM^'ylYaHtaik ^ • v 

tloplQF^a OtvlslOR, Wr fOiw Masons Libori^ry Hfm)^ Kirtim.m m, THia 
tateratofy has «O0 taf^e orIiibIs ttofi any of eha o^r tateratoHts. Projeete Include 
personnel hazards m soda ted witf\ ar*ient space .radiation and investigations of s:>ace 
radiation, whole body radiation, and partial body ra'diation.'v^ 



d. Al»rosDace Medical Laboratory (Aft.), Wllferd Hail USAF I^^1ta1>l«ckf8nd AFR ' 
Projects at this facing In^ltMte ysinq animals In st^port of resijarcn in A1lL.^orce> 
clinical medicine, kidney and NMirt trimsolants, end cardlortsplratory resuscf^'atlon 
studies/ ' , 

^ . ' •■. 

m. wmimt say. asiwu. aisic . , 

I. It is not t^e intention of ttm Air Force to pro¥lda conple^e medical tare to pels. 
Hwiwror, pot mmn In tlio lallltafy will bo affordad tiarftod OMto&tlafit sarvlee for ^elr 
• doga and eats to fulfill t wo purposes; first, to p iyoBt f»ts from beconlng )»a!tlt 
proPlora; and second, to prevent tfHual population control prob! ens in thtt connunltj^. 
The fomef rafori, of cottraOt to loono a os control and Involves sm^ procedures as . 
iiBBunlzing for diseases, treating for a variety of bacterial and fungal Infections, of the 
sMn, eyes, and ears. Tfia Air fofieo Vo^Hnary StnMco is atith^nd^ ald^ii.the 
OHitrol of aaliBal pt^Utlons ^ provldlag Iom eoit MiittMM sor^^ry f<^ tfta pets of 
mltltary {wrsomtal. I^te (toss and eats taiderso obllatoral ovar1(rit¥Sttree^a^, 
comaonly called a "spay," which Is the raoovll of tasth ovaries and the uterus. Male pets ■ 
aro eastratod by surgically rawoiNng tho tostas. 

, The dnifs.and suppMas reotHrad for isoa^ilflttf/ af^ trait1n9i^ my be nurchasdd 
from cflUBercial sources through ^ Omtra! Saao/und (C^) or front has* tnea seal supply, 
using mnu^fvprU^ted^^^di. Ho nnterlals Rirdiisad with appropriated funds will be 
used on privatoly owwd potsij^ieso materials are rtsenred for <ke on govemment-owned 



/ 
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J«^J9, ?Hw41y {>tir»! i^'s me « at tltrilc FwmI aiMl at the f^itral 

Base Fund ^ leant how th«f are uttd fty tna y«! .(»Hnary Service. 

3. tfeWtnary CHnIc Ftwd. , ^ 

A^ilL^ ^!2'*LJ!S-T^ fr^gi a v^rlnary cllnlt fund (wst he adhrinlster^d, 

1«WCte» In accordfiic* with m f 4-3^ flswte testHmslMHtles. Pallcles 
^.^fHgg' W office l^a ml fi»r a ellnlcWl^^trt js m rm^TST an 
^wwftaf^oe, ywt «ttt ra<wt witten aimval of tfw%$e Cmnder, 



. b. iihe^atttldHmlon fbr a clinic fund H received, prepare a letter to the Sase 
csnsander proposing the fees to M char^, Flqure 7*provli^ an exosle of sach a letter. 
^Xlff ""^^ of alt »ateHal$ pifchased plus a «alt a^itop {«afally 

'fSf! T^Elk^* *^"*!!**^ ^r®^ arQlte#os1ted in the ceiftral base fund 

^2?JrL"f* ^^^i*,>!'* available for use. by the central *d^e fund council. «f»n the 
> 1 ^ awmjved by the S«e teamd^r, it should he posted 

It IS clearly visible to everyofw *dw uses the clinic's serviced. ^ 

'-vjtcc*^^ f^^ ^ ! acceiait of all mmy received aiui paid wit on «f Fom 

CefltMj Base Jtind VeteHnary l^lpts* as show In fIsttm'S. Certification of 
■g^ff^hlp, hy.slgnaty^ en the fom, is r^1red<of e^ pers«i presentlmi a pet for 
^SSf^F^ITS^^ !" t««fom mat'shew mvper 1<^t1f1eat1o«. This is^the 
2llUffE*^i?J* 25Jr^ ^* a wrrter of the alHtary servlcei ind.ls aitltled to " 
veter1nar5f cilnlc ;Jr1vi leges. • . ^ 

4. Clinic Oration. If ymi are to he telpful In ^ clinic. «ier« are tmmmts tasks that 
j«iu wist Team.. , The pers^l c«itacts*1nvolved laafce it extrfemely deslrSle that you 
<tevelop c«{rteotts Mtho^ of Morfcino with t^.^e ^ Asa the>Ulntc's services. All 
telsa-Hone calls, aiist be handled e8me<»Bly. * Toa raust be en ««s*lv careful in <,->1o« 
fnfomatlon and answeHng questions :Over the telf^^ne, he^r. because th« resn ts of 
a «lsttnderst«td1n9 can he very s«rfow. In most^casw . tt«isev<*e reouest (Sildance ft>r 
treating anlfwls^ty telephone fihwHd be tactfully advised to brino their mimU to ;? 
Clinic for Qbservatltm by the. VeteHnarlan, at a sped fled -hwir. it Is certainly difficult, 
f not ifwslble, ftct*ie veterinarian to accurately 4|±ermine sw^toro *rfiec-he (k^ nc^ 
see the aolwai. Also, the identic of callers carwot fc^ positively <tetem1iwd until t" ' 
axNrto the clinic* - • # 

' ■ ■ • I ' .. : 

. il. 5f Clinical Record, ^is fom is used te mcord al! clinical 

treatawits and l8Win1xa,t1ons of privatefy oidwd animals at the bai*j zoonoses control 
clinic. A separate AF Fom 15S4 w1ll^«afn^ined for each aai«a! ^sen in the clinic 
and shotijd be g1w» to the srtwal'S own* <» transfer or separation, ff it is retained . 

5. "^^^Iw^^ wst be held for 18 rawiths aft«-tt»e last treatawnt entry. ^ aften the 
anl«al dies, the record sh«ild he ^tr^. Entries on the anla^il clinical record (as 
I TS " r^!;*.'^ should be either typfed or printed to emure that they are legible. 
Zntri^ should be made only by vetertnaiy servlw personnel. " 

!' cwducting an 'active »i«iotl8 disease con^l orofraa. as prescribed in %fR 
53;4. Prevention and Control of C oCTwnlcable diseases of Anlials. amtrol measures will 
Include iRwuniiftMon or susc^lMejinliwIs. lo not lei the decmase (In rwent yp.irs) 
y 1^ *^*??!^ *^!***^ ^ *® y*^** c«nc«i^ nms- contml. The i n.tei 



y'^LT Jl concern about ratJips- contml. The i R.ter 

fro« this disease still «j1sts. The (^^ased ificlctence of th1s'^<ted 4^- Jt^e.ln i^eU' 
exists only as a result of very extensive preventive efforts over » . of time 
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im^ tftfeit 



OTpl'im Mftttf ^ f f|i^rt€i«^ Alt Hit dftd. ^. 

ifl^ntaat ultw a» pimit. If ^ .i|t mt t»^m t^^aS^mi rBtralnad* 

oersdimc! fn ^ •ret, wsilmV ftm» fs ^ici^m fla mmm^' ffnee pt^le am 



a ^Mif etrttff eiM, ar thc' 



I f tfai 

tti«^tfu1 tOHaH ^ ai«m aM ^t||a1r'a«lKfis . ■ • ie ^ > 



>te>«tftaap<iw itetlcs. 




<1 } facial attettiei^pst ihm to mim^tnim e!f«i!1^Bs af ^ «i 
1 clinic and tto stnTBundtog ^saa^^sef»d Mi«|1s fraottO^f j^^yHitatt aiitf 4afteaU 
^1 as ¥eBi1t '1* waHlfif raeitt ^14a arm. % tNsailas^m, yett 
tut area UMatffataTy. Tht elinlCtiiaRlnl^ tafria, aMdfelna^litct, all mm 
If^trvfanU atii^ te eliQk^^ ^ ' , 5, ' 

(a) To pravwc t^ tvm^^ tafae^, yoa Mat tejMfa]^ iie«M s€^ti* 
zatim andjHalftfac^ yioc ad ur a a am ^setlaitf at alt tliaaa. t^<^r Inttiwants, 
syHft^, vtd nattftci nmU s«aHt« at^ ttaa <if ir aoto jna 0«my maHa 
tttat mmaa «fitmt ^tefps tt$c s9ii9l*-«Miitail« lyHii^M tiiat m fmitarlll^ 

. and r«<ft^ to itB w ayai% ai;(liif.lPViFtal# eosiftfa^ friH «ay fai^ffid «a iMIfsa . 

NayMn^. mm»» Mtf fnabiMCs* » jte timid Iom tiM csrvaet ^raciMt* /^tto^lavlRQ 
f^k||io Mtst dasifi^lo mmm% ttjrfMsId If ' eairfad ei^^ IS w^mm ^^W^ mi U pmm^ 
tmr, s^a^sJum ^nmaw^ CNaafeal ttaHllaatLloii la m l icu a wiidaq fw ^ogaa and , 

• neadfea aliHx tnm mmm 9f tfw wk^ ml tha vt^aa In a TtviUfrtta lia^fna. 

"Surgical In^trasints st^ld be antoefmd as das^Hd m« ar^bruslt^V^MRfca^ 
$t«flliz1n9 im 8lia«>d flaps m imtmfmm Md wra^ tiien In fitr^ pa^i^s^. ' 

THc packs say a1^ Includa. daf^f^ttoa ttuAr Intandad ^Os Cspeofei), syture'^ 

oataHat* suttiHng naadtaa, tOMlswa^,' st^cil flom, eaps, nasla, and^snecks. 
If ydyr sur^iry pa^ are net ttsa^nHttiln two «a^, tli^ shottld fee re^ttoelavad. 



(3) Syringes and ft«ed1«$ used In tftevzocmeacs cwrtrel clinic oust be rreper'y ; 
disposed of after t»a. TftaylHst 6f daatror^^ Cnot.$NiiR Intr tte tn»6).&f;:a»se of 
tha possiMlf^ of sowaona ttiadtlwg g»i ^^ag'fll ^ asitta«t1%|h«^stdi.erla1s 
in or on ttHM* and ta praftn t ' mim|(KM usln^ t^M fM ^asttioffsi^ OortK^Ms* Ih^ra are 
oa^lnas nac^ ^eiflcalTy % dat t rt y fa^ 8!»d Mwdamlc syH^sas ^ modlw; ^ ^ 
MlIT Ineincrata* malt, slirad, or stffftelafitly laitfl^ ^Mi to ^mnt H^r raaso. If 
tfia vatarlnary off ice daas not iiam a^MMtt f^flftltt to prepiarty dismc.of syHn^es 
and f^las, use tlHi faculties provi^ tt|a nedlcal im1t« ^ . • 

V« Progs aM stiOTtles. Ea^ veSniMfy actlvlw iialntalns ctrtaW ^mefi a^ ^applies 
wMcft are Mcassary for treating pets ta tlia.'clin1c.\ witanats are porclNised with 
nonappreprlated fimds and are «w*fora ac^et^t^le fiaW, To«.-<^t cw^^ciS* aenthly 
Inventory of all OH^ dn^ and st^Tlas In ac£ord»ica witti the re<Hi1reiiients estaj»!1shcd^ 
bf m 34-3 ; 8« 1c f^goi»1»111t1es^ Pelldts «^.^tft1cas. 

' ■ \ 




SS^fS^Jlr^^ffJ^ ^ oikittaBfc Mid tHe typts of tests tl»t ira« - 

L.^ilf J*Sj!y^ III tJltJnttrsitfef pulrtlc (italsh there ire cemi. 

respoRsfblinies 1^ tfttM^SMv^BCMilatt^* 



' ^rtlwa twites. Wi«pt«er 9f( aiii^T bllte iRcitetf Is re|»rte<i, the it««M«ttA 8>ed)va 

^JUSlifJ^*^ *T,r*'^^5!?^1^« efffda! tilit Urn Inctitefit ociMrr^. Your 

Lrantiiil 4?Jl?ti^^II?23 are Ifiyolv^ in a bfte 1i!c1<i«»t artjjften' 

Ttiarafitl^ lif t^ ^ of ammr far 10 «^ys. the owner fs qlven stHct Instmtl 
no^tfy twr Base veterf nsrun If the pot begins to Miave in Am m^m^ 

^ fm^mtmin^im m*min^ by ywir office wtll sisth t1«a^ 
as we 0et is r^t^od fraii.ot»ri»tfM« 

authorities, I5»«„«ffet«s shottM bf f»t1f1ed liwedllaly by ptumeWi a ^1te occur! 

®^ ^ **^^J^ '^^''^ be foww^ to then. Too sf«nitd juetrt^fn l1«lso. 
Mth. tne ouarantlnp etttboHtles (teHng ttm <|tifrsnt1ne peHod. At the end ii - ic 
days ouarmtlne, tbf. coppletwf ^ Rmo sMd bt'fiimanM t»> the i^S ar hts 
desl^wted representatlvo loctus'len In tlio patient's sedlcal records. 

{3) Aniswjs tiMt live m base ttiat are bitten by an animal with rabies or 
suspected of Havli^ rtb1«|^wllt be hmm^ » M\mist . " 



(a) *«fMt1i^ ^Oft^ty ^ <^ 4f ciipfwitly IwaufliJed. 

destroyed ««^R]«tt- *ft11 J»««Blii^ f®». evld^ of raMw. 

J;# f^Jl*^!!****^.^*^^*^ «R«f«Rtliie Of l^litlOB fodtlttfes occurs irtien. animals 
•1^1?; d?fS?*/!!!? •^IST!?^ ^ <^pit1ne services of the United States 

SSJf of the asm are net tval^ille. The anHsals he lasoectX 
janjied and Isolatwl in a^ort^ wm ^ ^neral policies of m 161-4. ^^cat ^ 
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i*§ iftn fteertf m^i^iimiM «f ^ tfMI ^ fie IW, f*^f*fy^lMm ^Btif<«tt«.. 
CmiH of thU emi|tott» sH^td bt AftntM ts ^ mmr m^U tffMitt tmAttsrf 
o^«teU. ViUrtfitry ittam ^rtlffei^ «ffl In ea^fwtl^ ^ Tonmi emtfol' ctlnles 

bMop^aiMffii^int |iMtoftHtfdo9*t aMHe^rte^. - . !^ , 

• ' \ ' • ^ ' . ■ / ^ - ^ 

tf* tl.S. wtf f ^<«t^^»miit1iHr ntliE. ^ • vM«ii»fy.spte1aH^««^ mlt will bt ^ 
c«rtKt1«f m €OBc»fif 19 sbipm js^ t^r ptte. ftn^ ^ ^ « ^^t€f^^ n PCS * 

^ tR^mr mt» ^ to « flHP«^ 
osHotltttfi or mm <i^ifWBit n^fMits tvKtltw *te tiwl .^fftftt^ tte ttJ?^ / 
Stft«s. If trivoHiir to a fmim efiumff f ttm ^U emm Vrn tmrmt csntttla^i or 
tfio eoitittfy's OTbatfy in HfiMnstm*^ oe» f9r nm latot riffiifnanta. AtrHn^ oHsn 
havt InfarMtlon on ^tarmtlMi {«l«r-|Rd on Msim^ <wt1eiis^coitetr9(ii9 ^if^lng . 
oootaliior «9mti«cH«i, ftmm wMU trMtlliig, «^ ovcr 4ii^niitf# m fmim\% ai^ « 
ftt« «ft raiito aiitf at dot^liifttioil. . . , \ • • > 

1. Tfiort Id!! bo iifi^ timsmm it It fMtttfy ^ sKsa io'fOfti^ii'a aog or eat «D1te 
afslstlng tbo votoHoaHni to ^ mnH\ fso wlj^ 1»«o ^ ^idio auMi mIiIIo m * 
vetwimrtm is ^v^fng Om^jSltim in^mom* or ptrfoiwioQ tiwHfiat<o». At tM 
tlMs ttw pot nap»imm . mmmiimij^KSiit^, mi MMt«»,.si<fi. it Is plaeKl on 
a cold. iKppoiy tablo mi ktl^ nftli ooldlot «r ^oc^, pttl^ f»l»li1ii. 

Tba MlioU tltttatteo Is onoo^ td «^ 'oi6r« fintio iMt'bffe, lertteli, or-lwoCf ot 
tiw tablo. fmt or ^ votorliMrfaR «(«ht s«fiir*a bito or seratdi; w tmpat Mpt bo 
inSurti irtMM iMSffif off tbo tabU^ A dot or eaf.loaptfls-^ta a sltp^ Wo 
oaflly land off bataooo toiA a booo. $o» bjA^vetleliig oropor mtr^lot ^^«f 11 
bo provoRtlnf inSiey to jmrrso1f» Ibo vo€o^itati«i ai^ tbo ptk, ^ 



2. Mien restrain an «i1iiat, for tdwtivst PorpMo, bear In nlf^ that ttiire are iiaifv 
good tocbfilouesi tbe metbod you use d^Ms do year pmofia! prefefafH^'imd ^cp&Heiico. 
Tbo iRotM ttsed^'hoMver, iitst'bo eoppatlblo iHtb tM ^ 

a. First, tbe tedinfooe BMSt eenNttlble witb tbo praeo^rt beli^ oo^med by 
tho votoHnaHafi. If bo 1$ fOliiQ to 1o^i|ite tf^ de9*s^rs; ]m can't r^teiln k In 
sucb a May as to nlfce tbo dB9*$ boad Ifiaems^lo. Tbts **MniDi^ laay sem obflous to you, 
butiis a comten orror of IntxperlOM^ MSlstOtti. *^ 

b. the se^Hd ?ae&»r to «Ris1der tdwo <;bd^(^ a rasti^lnt, U^l^ Is tiio vlefoos- 
ness of tbo pot. A do$ tiiat m^i bis tdll ^ ednos ts m wllH^ty tdll noft tb«i 
tfkoly roc^trc vory 11 ttio restraint; Tee vIoooBtis rcstraffit «i1m1s trill only ' 
hinder ratbtr tbM bolp. HeiMver, an ^1«tsfy bostllo i^pm ofMls, bares 1ts<»teotb, 
or snaps isfst be bandied iHtb caution, using mere csftlous restraint. 

, ' • ; ^ : > 

3- gestralnt of Oof S. Before we Ascribe sone tech^^ios fbr restralnli^ dofs «!8t yoa 
«1fbt want to try, let's dlsass soae tbli^ you sfHwTd knew abmtt ai^ih^eblnf |be anlnat. 

' a. First, you sbmild know tbat soecessful restraint ^boRds i lot on your Jbl 11 
to realize idtat Is going on In tbo anlMVs atlnd. Hils.s^^bo a eoobli^l^i of bewll^f- 
mnt and appr ebe ns fwt, often with dlscawforf or pain, reu oost ^erefore develop a ' 
little knowledge of canine psycfwiogy; you need to bo able te-rea)^1tt, by tbt animal's 
attitude, just Mbat It Is likely' to do. took for signs of dlspjoa^r^. Me alnnidy 
discussed some pretty ^lotts mm - snarling, barfclog, snapplii^iBid barinq of ^e t^oth; 
tb^e are sure signs tbat a doq w11T< try to bite y(Hi. A *(mt so '^^us w^fng' s4^ Is • 
MbancA 409 Just stares at you w1^ no real mtimnt signs pf pleasure or dnipleasore. He 

s ^ 17 - 
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sucn • 'do9 will oful 4u(^ out only Mtr t» knewt - Ms tei^. - 

^ *# »»f4« » loutf w«f«. THU win oaiy to t{» 

dof's €oiij*f 4md tp^i^ioiiil^^v Most of ^ ttao i do? wf t1 eitHor try u Mum 

Htllf^JZ^ ^^^^ "^'^ ^ dfmiailt to l^t, iii^iTltsf 

A . • ■ 

.^*1S ^ ^ to' PMfsw ItXilw^^ * dof Is o¥«f»W I»st1!«, or acto * ' 

tablt and st^joe| sow diseoii^ oi*|lli», % * 

4 . . fiow ♦ l^t .4f som notoo^ «f i^t.ft<ftt tMt mrk wtll for deos. 

• a. Once on tio "t^, (If at^atl fiMsIM^ lot tN oiSntr plaet tim de^on toble) , 
hold l^lyJJ^ tht e#|«r i^lt ^ ^tftHoirfM «^iios or tf^lt!^^ 

coul^^ the «t«MM^4^«p trtrtwiit 'rB^m * . • 

b.. Usual Ijc^ f^lwfS'a ttsg fw an^fftJectiou *y ^sply gi^tne Ue loose^'ln ' 

ThH foiwhlllxe^ ^ IM but dMS.oet p\m»Mi restrtliit on ttte (tog that i|« wmiIcs. 

J' T«tralil i-m fiwr to fniectloa Is to sitp <me arB ynder his chin, 

•^ing »JgS?L?* P^^"' <5 # erooJ! the am. The othw* im is onsed 

ov«« the aeiag to fsgt t on tl» ^tiMe side, N»!d a leg or ai^ the i^t 
Of aOdenen. hold he ti^tt«ied if. a lloft soddmty piml^ &nd f1^ ,to ^ loosr. 

d. there artWty wofe that em, ^ ttsed to restrain <tegs.4«it the teaching 

of these netho^ is test d?f» in elas^edn wito deBo«€ratiow5 and sfi«te oresentatfpns. 

e; Whenever tt»^ is any suspicion thai^ dog «i0it bite, a matU or ncMtii tie 
couid 0e applied. This will ^tect yoi| af^^ vetoHnari«» froB iJ^ury. To sake a 
Mouth tie, use a strtp of J pir 3 inch iff^ ontse §tmt t fteet long. Kake a loop mi 
OHpjt oi^er the ■•utt.so that. it fests l»<^ «^ f^ tfw nose.- Tie in^o*<=.^and knot 

the lo^ (up ofi t^l and 6rtog tte gm doun aiHi tif enotoer ovefhand toot. Be sure 
to tie simple overhand kiSots, or Wat o«l«%aa^i1y r^neved k^ts, in case the oiimal - 
starts to c^or igHt. Q»pfotoi.the wouth tie ^ passing the «Mfe of the heiwath 
the ears and ^ng ttwi OMr the hMe of the skull. 

5. Restraint of CaU. • .V. 

a. For the »^t part, jNRrr abroach to rfitrafniM cato %tmU he <Hiite diffOr«tt 
f»» af^foii^ to rostfiiaii^ dogs.: A <^ #icn!iiiti(^ c^jcemifw the restraint 
ij^cats Is that tl» least aon^t of res^rtint possible is tfstialty test. Cats are tfsuatly 
very mfmmamof their sorrg^n^.^ &tteHf^' the veterinary clinic and teing in 
close amtact with dogs «id. other cato oft«i ad^ to «ieir owraTI disple^ure. Tte 

stranger ^11$ at its ears, ^ines a hri#t li^t Uito its em, craais a piU ^ its • 
thfparraiKJ that sticks a f»tdle into its Teg. Itii^feno i^mder that cats. c*ten qo into a 
ffge y*m subjected, to m rt^.^tk^ the veteH^»i'$ eiuwiination tahle. However, 
m te a^d at hat much am can ^ up with if, ^nstefd of forcefully grasping 
^ ?&!!!!^*"L^* ^ ^ *»H it by tte scru?f of ml g«rt!y 

!fr!i?i52!?*f^ ^ ^^-^^^ s^iw^**- ^ 

s-light rMtraint ii»te^ of haraK restraint. 



^ exen <Wfd presMre ff iwessanr. In this mitim. tfit cat cmmt blteor «ratch 

Because you «tefi t h^¥e acceis to the ri9leis ©f tt» cat's ' 

U Jh« surgical prseeAim pe^naed hy Air Fei^ vettHnaHans are bHbaHW 
JS^'^ iStlclST^' «^tmi«, of ••It ini^H accomplished bylSjfS!^'**^ 

f; s SrtSlSLt^^^ii ' ^^!rL*!lf ^^^^^ ^^ pH»ate1y <^<Hf pet for syrcefy,^?^. " 
ql4^ thm ^ ''fl'^ «««raftd s«« l^rtant Instructions yoy'^st 

th«f.^« ^I"?«2f ^!**?« ^« «»><clii cofttfaindicatis suraerv; 

TurLH' s^l^i2'J#'*22f U nadvisable. for,soiie masons of health! S pc -fo,^ 

TiXZ;^ (5rexis?;iri^ecii:sTr^s?^^r^ -^^^ - ^^-^ 

12.||*h<»!«*lHor^ ?I ^ood ^ml water frm the anH^I for 

12-18 h*"^ PHor to the Jl^ of jurgejy. This ensures thi stosiach and bowil will be 

the pofsihitity^of m mim\ defecating or vonrfting after he is 
anesthetized. It ii extrenely iwfHjrtant that ommH follow these 'dfrectioits- it u not 
umamon for an animal in an ^conscious state to choke to death oJ iS vSrtU! 
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«f J:^*L- 2^' ^ «iMttt«c Is usttf to ancsthttlze of "tS^m'^ a snail ania 

raaiograj^lng a (teg or scUHrw, (eltaiili^J iS^tfi. ^"'^f'^- «?*«^?e.- 

those. tf^^fPlJJ*?!! ^« sre Injected and 

«Ptf1enct with th€ injectable 
awsthetfcS! ^ ^ **** «l«<P«mt necessary to «*Hfif sten ^as 

4* ^^•Jfbfr!'*^ an^tfcttfcs deras the cwtra! nervous system. The tmrtfm svttm 
wof^r a^c^ja. 6«MNf«i «^t^ft <mn be divided Inte vaH(His'lei«!fi eliiaxi 
LfSi l^'^S.HrSlI^ tlit fti^ «d their ct.a^ieH?tl5 be tSTto 

(3) Ufs lock at ami discuss the levels of generaV anesthesia. ' 
I. Stlaulant Stage 

11. Anesthetic St^ * 
?taoe 1 ; 
» P1«ie 2 . 



P1a»Mr 3 
Plane 4 

^ 20 
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{•) Stlwiltut it^ Is a tPtusftdfy period ©f e^testsnt characttHie^t. 
• (Hlatloa 9f iMpits 

# 

ih) AfitstHttle st^ ' 

cha^cteriitd by the folieirt^f ^""^ ?^ 

• pttptU curvet ? 

• mme\» are rtttxi. 

t rasplfttiens art stow «trf of tlit'afc^fial typt 

• »»»'rt Is sH^ti>, If at ^ I, accelerated 
t pulse Is. "wiaUp aitd itrofiQ . 

m^im*M4MM^ #*. w--. J_2?'^^f*»^«9 ^ Ml f««atfenf . This staije may be 

!IL22flrI?l^^f?***^l!l. ***** »«ttHRana«s iitl4Uf» an snim\ in the ac*js 
JJ; ?i^^•r^1^fII!i ^tS* • J*'****' ©f «» leg i^w tn? tees p.rft of 

fLl * ^ reftw dlffl^rrJf mim% mm -deewP' ^r.«n plane 

;«*Ii?Tr*r**iI « s ^ ^ tl» palpebral reflex H still present, 

tfte animal is In the <^ anettlwtfe planes tl|r#s«itf f^. . s^rwwfs, 

, Pai^lytlc sta^. In this stage «!^wl8sa1 is in danger of dyino; 

fSffSil^l; ^^^^"^ ^ ^ Hr^^$tm is^ilractenied fey the 

e grachial sloiHne of the Iwirt * 
e pulse becooes stow and neafc 

• resplratiCMi beeoMt shalloiier,* labored and will eventt^nv cease 

• .death, - usually due to respiratory failure 
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P»«Pte^ J»«tft amt wpirwitofy action. Also, therj 
f^S^^ST^^l! «»^itl»t?^ci ei«.TOteHn*HaBwf41 inject iSi SST- 



\ • . • ' ^ Fmr AID . ■ " - , . 

ii^lt '***f!^?^« ?wt an animal in of latnedlatt aedical attention will be 
' ll^^SJs ' !lJ2^iiS*f«*i^*^f «5.^f«HnaHan, is not pmnftl! OfJeJ ^dflw 
S««fnr^M? Lll^r ^ th#^anlwirs life, or to pfwwt Ms coR41t1«m 
frm wrsenlng. This 1me<nate,, pessib1y'1tfe.sa¥lng cart Is »*hat we-call f1r5t aid. ■ 

2. yhea 4 dog' has been Injured, or is suffer 1 no frxm any SmdUlon i^lch retires 

n J« iH^Jlii it^rtant to rai«Kber .that the first thtng ymt should do 

SJKiJ J^/*"^^ 5»wly ^fort att*^1«9 to administer fir?t^d trSatnient. - 
^r?!r^Tiri!:i can «ean mzzMng the animal with a «outh tie or just holdinj^e^g 
in such i mAm%r as to prevent Ms bitinf you. ^ 

nrsraH:"*"*'*^^ theke i«1^t be the steps to take In aifenitlstering 

a. Restrain the anifflal to protect ^rself fro« injury. , ' ^ 

alrwy. Use comdn sense here; don't swzzle a doa that has 
breathinii difficulty, restrain It by %om other means. 

c. C«»itrvil heRorrha^e. ' ^ 

<l. Keep the animal Warm, but not hot. Watch for shock. 

e. CoVer any wounos with a dean banda(5e. , 

.leedtn,^JL'?hri:S[llVr1^I''^ ^'^"^ '''' 

.^in tm] Ztl^'ii M^^^"**.*^^ f Pres«urfe Isandage will generally stop bleedino frm a 
tne «ound • - characterized by daric blood that flows steadily froai 

'•<n.,:t,J^^^f^^*' ' This type 1s-characteri2e<fbybrioht Wblood "p«npiftQ« or 
^ ? ^12^ the wound. A pressure bandage will somtimes ston the flow of blood, 
i^Lt^;? ^nSi"' X'! "1^^ b«J«Huwsafy. Apply .the toumiotmt (a shoelace, belt or a ^ 
lenotfi of coro) with just enowih pressure to control the bleedino. 

gesgiratorv failure. .An aniMal stay stop breathi^ because it Has swallowed Its 
tonoue. has^a foreign object in its faeoth or throat, has aeen partially drow«^dor has 

JoJr'^Af?Jj^eS^.£^*fH';^'^Hf^^^ autonK^lU Or. 'rectiVlnJ-an^trtcaf 
s^'ock. After checking the mou^j for blocfca^ or, a sMal4««ed toogue, you sioht have to 
perform artificial respiration by applying ^temate pressure w Se Hb S^! 
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toosttrt to ^tfS* mi^tL^^* * ^ • titt? off^. tost «f t)l0«i. or 

kmm^^ !lL*?!L^Sff J ^ 1«ok.Hki ft H ttUytp, or U my he s«fcomeiAu< Th«« 
ten«rtt^t|^r«wt iifll H McoMfitiiletf by ^ ffillidfHi: • This 

^ (•) otie amhnHMK \n eyes and mm^ 

{b> rapid, «liit1ow hi^eminq 

(c) ^itf •xtfprfties 

■ ■■ • ■ ' . ■ • - * 

(d) psttfhit glMfli^s.of tht 



> 



Vet«Hn«r1ai» arrlvts 




SX8WTIC DI^AS£S : 

Howtver. ribtes ts not uncflRMon fn filints, «id • rtbid cat fs certainly ctgcbTt of 
Holm, ft^, and ostitis* ^ alsa timrit ^ ^se^ to fwi« tSS ^£^fed 

S SiJau! »rf Haw* litw ei^tomtf a^elD^ fm»m 

dj$ea« ^ otttw aii^U or nu fs st^ ^ibla. tha l&^tetlffii fm>f^ wm wry from 
th« dfsaas* irfti fH«9rtss thrao^ tm 9f t»m» pestlMf p^s«. . , 

wtaBpt^to pat or HaRmt ^mi. THa ffrst s1^ of dtan^ m b^avlor that eSr 
il^J*'2f±«*^ distlfipi sn frM dl|ast1f« 5«j^, f^i^ objemT^ttit 

(JJ^T^cHifi? ^ ^ '^^^ ,«Hi fSrSi or tKT 

* 1?^ Nopit thfBk of f^las onty w In tha fbrfow fOra. This sec«^ 

*"f?f* ^ •xtnm alartmss amf,«ieltamtt. ami aj^tun iddalyHlatwJ 

great <ttstM«$. Tte fuH«i$ rarely 1»ts lon^ n*^ * ^ or tM and. In 
ifistwces. My occur for short period or wyfee^ it atl. ' 
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SS'2fS;'2SJ|;'eJ5i;S5*pS2^ "^^^ ^^^^ • ^ 

SSrS^t2»S2f XSS S'^^W ******* ^« • «*c1f!c loeatfcm the 
^SJ^JJ«S*.^ft^^^J2^*?S?-.*5*5^** ofVMMt, will aiHiear ulth 

IS not pftscRt. bitt antlftljr excludt ttt possfbltlty ©f i^fit f«Hetf«i, 

•AV ^^J^ precwtlon, tHct art wially 1flee»!atcd tdSi a staomlm of 

IT!! !5f,'2^*J"*^3 ^ "^^w^. ^^^^ !f iSS^m Is 

^«a$ CM B« fetrnd » tuins of tiMif r bnlii tissu*. If at all oosslbU. r^fai sucom^c 
teii SLil^lL^ S^:*^ l^ratary <Ha<wf$. sine* 1^1 

«.H«.i.4ii*L^2?!l2 ^J^l^ ^'.ifS^!^**^ <«i»Hjat1«» if stiseaDtlble hosts. 

otstases of tetinlt. dictates the types of vacdnes Oiat.sMd be used. — 

t>. Leptospirosis. 

t^5f»P*'««<s In doos Is a« acuta, 1«faet1«is disease ^ich fs tra«s»isslMt . 
♦LT:^? *^*?!f?*i!J!i**^®" °' aotnity IspontaMo^ mmm) fs the erne of 

l^S!:4^*Jr..®^ bodies of water. (Sarba<». cesspools, amf fish ponds 
may t$ecoRe c»fita»1 noted with urine fraa Infected anlxals afKt serve as a bearor of the 

ff^^^^J'lf^'^fU:^ jesttlts froii wtiy of tfw off^sai tHr»«;h tlm^mim% sw^rafes 
?!-SL"S* ^fl' ^»«»»«tty, m m^ffii mtm% throt^ skin ^rasK^is or 
throajh Jie genltat fairing breed! n? actlvl^. t^irespfrosls Is wore prevatent In male 
ijogs 52!f**.f**y.*^" f** possibly omtcirfMted by uHnat1<a? df other doas 

more frwiuently than do fawales. ^ 

. AV, <«5eas« Jwy attack. suddenly, after m Incubation peHod of 5 to 15 days. 
^If JTi^IfL^^?^ ""'^l!^ ^T^- '•ii'kwis.aass of appetite. voml?iJ^, 

SE^l**"/*?*.?****^ the early s1^. 8ecwse these tym^ are m>t definUlve. 
51! f!L t ff wtraiely difficult. ^ n«»ar «iay fol}<^ 

21:^*^^"^^*^.***' * tOHiHH^teft, hemrfha^ts of the ski *i and igucous 

^rSS* J!?*!I?lf** ^^c^^r soreness. The disease establishes Itstif erifflartly in 
the liver kidneys. c«fs1n<}hMirt1al or eoaiptete loss of fimctlon of these organs. 

2$ 
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(3) 



Mva1«it^JL.f!2**Til?! Sli^lf^'^ tsaceqjuli^ by immUstiim with « knt«l 
iSJJS 2: .UIL!*^** !* «^ aArtii1$t«r84 In eoii6iiiftioii with the vacclw 

will project tne <^ frsn all three of Oitse ^dls^scs for a i^chd of m» year, 

C0?IWIICA81E DISEASES 9F DOBS AND CATS 
dis»M«''l™'™r?!!.IUl]lKf' «<~i*»«'<e*'f <Hs«ses Of doffi and cats. T)>ese 

a. Canine 01st«H»r. 

* 

-^1J«-S*?1'* '^^s^e^^'^Js a v^ros dlse^e »i*1ch has be«i called the "scouree of 

tif^ u IIJjl!r!^ni?.*^2S^ f ^f"!!* ^ «n alr-borr* virus. This 

virus Is extrwely stable, and cm rmtin "^Ive- ft>r up to 30 tlayf outside of a host; 

however ^fn tJ^^ffli^JliT fl'**^ i« dialed witl^t great difficulty; 

2?^t^'ilot2n<«in f Mn easily Ni confttsed with Infectious canine hepatitis 

L^1i?osin?ltlJjJ;2^?eSLt%j:r^ ^ ^"^^"^ 
{a} Puppies under 3 aonths 

■ t * 

1_. few sj^tons 

2. dehydration 

3. hlocMly diarrhea 
. (b) Ooqs.over 3 aenths 

i-* Phase I • ' J 

• Incuhatlwi period 6-9 days 

• teinp I04*f; for 1-2 ttays 

• alert, i^petlte dlulnlshed 

• conjunctivitis 

• clear discharst from eyes and nose 

1-2 days * tea^rature retuww nortual, no new symoms appear, for 

2f 
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neoimnf bte^Hil fnfectlwt 
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dcfiydrstt on 

greenish dlscharg^ from ey«s and nose 
loss of ao^ltt 



t 
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(3) The virus of c«i1nt distMptr 1$ oraetleally alt^ prosent lit ^ pwTa> 
tl«». Hr this renofi. snst dop irt to tiw dltewe tw-ty In !1f*» unl^ tiiey 
Are rafsed In « eoaptttaly Iselttod cmrifOMt. tfeifots oft mpm^y tm^lart, 
ttw pr^^mtar of btfft? ffifiettd It txtrantly fif^t. trmissf«« of ^ dfs^ cei 
occur bccmse of vlntt-conUlnlflg droplets tHat met <c»riti in iSm tlr, im well is ^ 
contwinited objects. Once an anifisl is eeoosed. the period of 1:%ubat1en Is approximatr' v 
S to 9 d^. 

(4) AO aofaal sospeettd of i»vt^ emfne dfttMper sfMald bo soifi b^r a wtoHnaridn 
as soon as possible. Ewn with laacdlate attention, there is no specific core for tHe 
disease, since It is caused bya wirm and does not respond to antlMoties. Therefore, 

ywi aqr eoetrfteits nost to a satlsfactorj? ■•ecovery fey assu. I'^f ©lat 901^ mirslfie care 1 
provided. Of,uOw$t concern is that the 'dog continues to eat, which at tines ««• •. etu 5 
hand feeding. If the dog does not aat» it loses strength quickly and becones more 
susceptible to secondary infectl^. By beli^ In ^od eemHtloe, the. dog stands a better 
change of recovety. 

b. Intectioos Canine Heeatltls. , , 



(1) AnottHir til^ly contagldt^ vlnii disease of dogs, Infectiotis can^tie fvaat^ c. 
..4y attack dofs of all ages; most often, tiOMever, ymm anlaals are affected, 'it may be 
spread frois anhsat to aninal thr«^ e^ttwlnated fetdfmi ^ dHnklfKi ut«wi!$, direct 
f^ysical contact, aHne, hmeflles or dfrt. The eirly sjnuotOK of infect!^ c»i1r» 
h^Hstltis are d1ff1c«U to dlffemitlate frwi ^es« of dfstanptr. To a^e dlagi^ls sore 
difficult, inimH are sonet^ Infected 1^ the vlrus^ of both infectlotts canine hepa- 
titis and distenper at the sasie tiaie. As the dIsMSC prooressi», there nay be icterus 
(yellow celorf-ef the sclera «^ c«Mwct<¥a of «ie eye. 

izy MepatltisMn ctogs vaHes fro* irlld cis» of only a slight fever to illness 
that r«so1ts in death. It is prpbable ,that over m percent of all ^ have been exposei 
to the disease by t>» time they sre a year old. Syn^toas of this disease, after an 
mcttbation time of 6-9 day! are as fotlons: ^ 



e 



tes^rature of 1fl4* or M^ier for 6-f days 



a 




i 



27 



414 




mm, ^ 



• Umortry corimI opacity i^^m m) 

• loss of aomtltt r 

• mak iitd dtpresstd 

• dIaiThai 

• axtrsait deliy<tfiel^ 

olfflrlf ^"fff^ftTJaS."*^ •''•^ Mtt^bJinT^'"* 

jerfom trtatmtnt and prtseHN owdleatlm to owk^ blood «NKHt1<ms of STJnSctod 
aafwU. Cits that rteovtf froi. tN dlsmt an ^iMvtftar St! '«^ecud 
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nose or mouxh* Hmt^ nm iti emmmfn^ t» VI mSTh^tmmi^mm^t^^,!^ 

♦J««^HrJL5!!?lS!'L"''**f^ '^'^ in «isf1#t toss tstf etl»r m9n\ csmlfoK 
JgV^ f»ff«» ^ all can itopMn> ri^ftfly fti tfi« m^l if it Is plwttf 



txmun to ilet eats. Bvarmidliif andateitt. t«™-w*t» t» w svmo 

HiscatAicajos otsmms ons m cats 

S^S'i^fSyiSi •'•S!^^ «» $«i that ai» sel1<|. or m Wlatf wm 

fJU^lf ? 1^ •f5.**^'!,*«S^ iwwHtaiy traits. EvtdifH» of ftcfilnc, as 
1^2*1LJL*S^^a ttfawtlon to Inflow ^ m sMn.%»en this 

?fSn:*I!l^^L**^**^ va^MHan, m will <tetani1oa tfia orofwr trtii^t. 

saif-fitfiictao IfHtatleo « a iwtlt of sov^^ «n{ Ifcllf^. 

^tiininf i«t«fy lacrotloiw or^. Tttt.4fs«tta aw eccar fii one ayi «t!y. or In both 
Conjjmctlvlt $^ ba cwsad baetarla, vintsas, «itaHal!^chiHL aSn^ 

Jf-SS^S^K'^^-^^'^iLi" ^ «^t««*i«t of the <Hsa«se as fs possible. 

2L! "W* Sweritly. aniMis ?uffeHno from 

S^^'^llilSLlii iHII heal iiom rapidly ff placed fniaS-i 

area. Setfatf^ ^ rastPiInt are senetlm fimif^ to fimvent seTf.ifi|ttfy. 
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fiws*b1« that tii9se of ^ ear 

.4. SInqlvltts. A. - 

coiHSit o«; titese signs ^t not be accept to be ««w1i»1*rSr <S«ot^ ftSSd 

th« animal sheuld^be exatiliMd by tim m^fmrim so tbS SepS^ S^SS Jlfl^Med. 

,*«-f case.* oral hygiene in the foiw of nottth washM is a prMer treataeflt 
?j;"2;s?t*'JU5 bf SileSSlSaT ^ Of of..5lvitlsr , 

e 

5. SastPoenterltls. «- 

S«sj^t1s ^ entertftls are disuses iihlch Involve InflMMtlen sf tfw maam^ 

uSf^]^*.^ ^ ^ stoMcb and sralt Intestine are affected slflalt«wous1y. 
i^hen this 1$ the case, tbe disease is jir^y mferrvd to as e«tro«teHt1sr<K^e 

oT^li^JT^I^^^Ss'! 1«dl5Slble feed 

is ii^allTijfSnJ*-??! 7Sta2Sw*Ir^ JlilfK^*^ J" «i« sto«a0i, irfille d^rrtiea 
I!™fIlL^ ^5 *nth infiaB«atfai 111 the \mm Intestliw. . These tontftfrtw ar«"tjften 

t^W^TbJ LJI^^^L^JiSJf <; tN wir portion of tt^si^n iSSstlne, 
«jmi?-!2L2«^** 2r ^l!^* Meedlmi In m loiier portion win olve a blood- 
it'^ked appearance. Mse, ^ in^ be Mate«y m4 <»eeept1one!1y 1%h»? Setting/ 
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Slip, inen examine th« msm arM »i<ltf tht eovtrsllp ur^ 1m pewr. 
little tlil. °' ^^'"^ procedure fs wry sffl^le and takes very 

C^) Olsaifyafttates of direct siKtar. 

(If there ^4**! ^\ S^flro llJj** ^* 1^ ^^^^^^ partsftlzed. 

be fS!) • i^fs fn the st<»1 , an ayerac^ ef cme per illfe eHeht 

(c) The fecal <^r1s present aiakes ft difffctilt to see the e9«is. 

of fi2i«Ii ir^lrrf* ttamntd wwlw the iHieroseope. ThTprlncloli 

thanttr«^4#4;MSI^2' iPWiffc eraylty of the soltition becones ereater 

wa« specific fraylty of parMfte et^, the latter rise to the Sttrface™^ ^^^^^ 
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. « Sl»c1*1c^^v1«y fif floUtTwi fittfd •1.20 

c • 

; «iter. ^ Cb«1m.te a/pecM slied mipU of f^i naterlal m ttow 10 a1 of 

Stick] ^'^^ '^^^^^ ^ i«*piH^tiiit antf bre^on «if S(Hl1st»t i#<tJ? «, m\Umr 

vt^lc,,''^^ 9mit, 1J8 ,1.^) to fin tte t.^ 

fute at 2500 pSi fTrS^iiSf*^ thorpofhly »dth an applicator s^ctr and caitrt- 

Transfer stJil f ll^lfS."*^ ^ ^^^^ ^'^^ « ^^"^ 

' Ch) Covjir witjj a eoversHp and fixa«/n« >«, pt^r, 
m Advantat^ - m m ^ f„'a l.r^ a«o«nt of Li «at«H.I concentrated. 
(3) OUadvantagos - This prdca^ni Is timMm%minq, 

CentHfufo for S ifnutM at 1S0O nxn. 
^. c. off tJH! s««i«matant »1tft«tt dfsti^lw tf» sed1«w^^ 

tht sfdi<i«it irttli an eoual part of T :1000 Mithyten« bt.«. 

..^f^e Jr'fL'pSS!«'M ?a Sdlrl-S^^^T^^ - co^^Hp/and 
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net. « tfcf O^MK'. Cm, l7tt» 



with i*.tli^r^l2.f iJ^J!*^ 22?^?^ ^ * rimt mU 

♦ 



ttie site 
(ctollUry 
s1l^ «^ «dd 



(4) «d 1 (MP 2 Aw of fOdll* ^^fdt (f^) to J^WI tfit 'collttlMdotortt.' 
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pmm OF sum &itm, wmmns^ pmmmsi mii m mmr% 

Stu^ Quides. ktorkbookSr Pff»ift»»8d Tftxts H^t^U ftftt training 
^l1eat1oi» auttofiztd ^ Air Tratning j^semaml (ATC) fdr sttH^t usa In 
ATC courses . ^ ^ , . 

THa STUDY (SS) prasahts the'lnf^rsatl^ you n^ to e^leta 
the tmit of 1f»tnict1<»it or fsatos assl^ments for you to read In otiiar 
p^lleatlons wtildi cmitain ^a raqulraa ^Information. 

The UDfU^m (l^) ctmtalns irark pro^dures^l^ied to help ^u 
adiiave the learning ^jaetl^ of the imit of Instruction. Kna#1a<^ . 
acquired frois taing the s^i4y suf^ will help jrmi {»rf6f^ the ^sslons 
or exercises, solve the prohlm. or anstier (itmstlons pres^ted In the 
wrkhook. ^ . . ^ 

The snnjY^m m )gmBm (SU) cmtaltm ho^ ^ ana 1® tittterlal 
wMlar one cover. The two tralnlna puhlfcat1oi» are Mahtnejl *^=tha Iffl; 
Is iwt deslfnea for you to write In, or Mhan hoth S6 and. I® are Isau^ 
for you to keep. ^ ^ . 

The mmm^fi T^ (I^T) pres«its Information In plann^ steps with 
' provisions for you to actively respond to each step. Tou are glv^ . 
liRoedlate feiowled^ of ^e correctness of each rts^se, PTs »ay e^^!' 
replace or aupient S&s aifd iSs. 

The HANDOUT {m) contains supplawwtary training ^tarlals In tt»e 
form of flow charts, block diagrams, t^rlntouts, case pn^l^, til^lesi 
fbriBS, charts, and similar materials. 

Training publications are dasl^^ for ATC course-/^se only. They 
sre upc^ted as i^cessary for training purposes, but are MOT, to be i^ed 
on ^ as auttiorltatlva references In prefferwice to Tedmlcal Orders 
or other official publications. 

} 



.Sfcmwl of mm Care sciences. tSAF . . ^Sbei- ml 

5h«^«i Air Force 8a$e, Texas . s^wroer ij*/* 

' PAfWSITOLOSt ' ' • - ' 

OBJECTIVES ^ • " ^ .. \ . : ' ■ ' 

eK * K*!! cbm^letetf Als study guide iftd wwk&ooic entitled "Parasltolooy-. you 

^noMid oe aole to:- 

a^ Identify tfte-cqn^n larisltfis of dogs and cats. 
• &. Diagram the life cycle of ttif opiwft parasites of dogs and cats. '. 
c Identify the sytnptoms of the conmon parasites of dogs and cats, 
d CescrlSe the public health, signlf leasee of t&e coRsnon parasites of dogs and cats, 
e. Hms the procedures for dlagnosing^ the cesmon. parasites of dogs af«t cats^ 
dogs^and'^ats"'* PnJcedures for the treatsient and control of the cosmipn paraslte^Tof " 



■ cycle^^u?11?hSlS^?^'J3S^K^^^ infection, modes of transmission, life, 

cycles, puenc health significance, treatinegt, and control xjf mahv of the most rLtmn 
Internal and external parasites of dogs and ptI.Enj be preseS. \ • 

Aeed^L*h«!!^^3hi!^-»!*?^S^!iiJ^!*^*^'^ control of parasite Infections, you will 
to have a thorough knoMledfe of tRe -oeaiMir Piirasltes ,that infect {»ts. ' 

I.HSTI^CTIONS ' ■ - . . • . 

mrkt^ '"n^^lllT^litlTTJLt ff*»<f tlon aud'lo-vlsual presentation and student 
Se l^;n if ?"^^!*L?r®^^^*r°" 1%se9nented...*At ^elected intervals- within 
XltchlSa th^^r^ilit^ fSlL^ complete a proje<;t. The project may consist of ySr 
th1?r^3^t?yri??MKlelL'^^^ * ^rf^boo. exeKlse. When you have Ulete.| 

li^ifORMATIO^ . - . , 

Im hSlr^nL'^J'^^^'^ for jiiy dog? i think he's got worms." This ,1s a request you ^ 

hear time and tltae again during your career as a Vetlrlnarv Soeciaii«f ini 
also^e asked such ttings'as: miavl mkirT^^Litst^^^^ 
get mrm frm my and even "Sy thr waj. jJif^at a^ thSe^^'^m^ c^g has?!^ 

...J^^ Question's are referrlr^ to one con^ pHblem of pets - parasites' Plra- 

oulllTTf h.'IJ? '"^ ^ iTislde.the pet Si e ot^ells on tSe 

outs de of the skin. ."These mrm,'* we hav^ just referred to, are internal oarasitBs 
rfhat's making those bald spots on that cat?^ 4rasit&s.^igrih. burthls «^ m^lrl 

T/trl t"?rS^fJZ''r^'n. "^'"t pajSi^erihaT ffm SlJ a^d 

k2 ? Pro6««® In 'wed of constant attention. An important Part of ¥tMjr lob will 

^t1^^;1in'!ss?^ ""^V ^ ' '"^^ further'thlS 4«st1Ss^!^g 

^t|ons, you win assUt io the diagnosis, ^reati^t, and control of parasitic infec-. 



€««S ZZi^l sit Zlcfp^ ^ « SCHNf knowledge t,f the 

.will acquaint m with the descHitlD^^KL? J^^^^^^ ^1? -^^^^ 
cyctes. public health slgelfTw^cI! tS^aSflnf el^t^f^S!' ««sd«s of transmission, life 
Internal and external Jffasltes bf d^TaS |ltl!^ ^ '^^^ ^"^^ 



INTERS DOSS AND CATS 

\ 



paraslt^ -'j?osTlia?1?Je'?^lL'?h%1Jr'^ ^ ^tf^''^' catagorl^s: Internal 

on the inlman outer S(^yfu^If ^^^ parasites - tftose that exist . 

nal parasites. ^ surface. Let s Pegin our study with those classified as fnter^ 



ASCARIDS (TOXQCARA) 



.s^rf fn^lstlne^'oTtSlXsTlSeTvari^ jound-bodled worms that live fn the 

cat royn<&«rms that \« are°lonce^^Id ilS ^r,« r?«Tf^^L^.'P^^^V and 
4 to. 7 Inche. for females. ^ from 2 to 4 Inches for mal/woms and 



life Cycle 



Next the eggs are passed from the dog's bodv In the fac^c iinri-*. th^ ^ 
ri^ttJ^iJ^^/ swallowed, the larvae penetrate the wall of the Intestine enter th^ 

t« ♦Jl^r®!^^.®^ ^f"'*® tlssues^of pregnant females (called b1tche<) can Uah 

he^y"Sln?^?L%f^^ Therkor?r2her the p«p?4s a^«JIf^'' Po")'''' 

4'ffiiui;id"e^Se X zr^TdfTcit^^^^^^^ ^i\t'cr.'^^'' 

IZiJ If ^ ""^5^"^ °' and bec«n^ more helillyVras^z^' cSnseSSently ,m 
fS! ^^^^ ^^^c^ i"St prlor^to breed1^;1herly oreie^Hna 

the preble« of Infected, newborn puppies, as well as massive InfSiiJ^Tthe^lSer^^ 

Clinical findings- ^ ^ . ^ • • 

tffS^!! r^.^T*''^"^*! ^« 0^ passed in^Se f^ces As notid in thf 

aad Jjll^pfJatirifs^JlTc'" t^^^''' '''''''.'^ ^""^s anf cluse daSagT^?ch can 
leao io resplratdry,^1stress. 3n rare occasions, death my result from a rupture or ob- 



JS!^*',.^^?''!***^!?; ^Jll* *^ iisMlly witlntaM rotuiitonii fnfeciisiis with Httlt 

sstTi ssT^^iiSs^srSd'.iWjr t " ""^ ' 

SvL^^ifl®":..? ;illJ*J*'!^*^*^ ^ «^^e«^ 0^ parasite oa tite pet 
owwr, rattter than the ^^ts of tiie ^raslte «i tte pet. Km 4o (Nia or cat n^tn^ras 
af^tiaan? l«sk again at tJ» Ufe c^le of tUSs paraSte. lUe^^lSs fw^^^ 
JI!r*L!2t]E!!Ll!^,f^ ^^^^ comf^t4o«s Wstyre^ sts«te. and i4»«tft), fur- 

tfwr d&velopB^t will occur. Af^r a variable period of ^tiiae each egg irtiriwltaift m 

infective lajfa. ITm in^stiwi of ^tese eggs by hicaans will result in a cOf^ltion Wri s 
■ as vtsceral m rva »ior»is . The eggs tiatcls ottt af^ they aiter the d1gest<ve\ tract. The 
' e^ergiflg lair^ae then p^t^te ©le ipfestine .and migralSB ttir«igh the wan^ 
IndiscriBiinately ^»iig the*tiss«fs in im unsiiccessful search for a suitable site to com- 
plete their <leve1opB»nt, Since man Is not a mnrnl host, reundiwfra larvae do. not develop 
into acHilts, as they ¥«uld in an anlual host. Ife«e»ber» the species of roumhwjnBS that 
parasitize aog|-and cats only infect hwaans accidently. Hhati this hap^, the life cycle 
of the parasite cor^ to a dead An abnorfual host of thls^type is ca?«»nl¥ r&fBrreA 
to as a dead end host . * r r-v 

"I' ' ' • w • II II II mil % 

•4i44teral larva migrans generally affects v«ry ^11 children. The prisaiy way infec- 
tion occurs is ^y eating soi? that is teavily contastinated with roundworm eggs. Such 
soiT Is T*jke1y to be fwind within ^ range Qf the dog-chain of a doghouse wd at sit»s 
where unconfised- ctogs <tefecate. Extremely high concentrations of ^gs may be fountf in 
the fwsts of f^iale degs that have liters of puppies. 

Any area of confinen^nt with a dirt floor, especielly om occupied* by ywing jaips, is 
isilmost certain to oe cont^inated. Cats will defecate in chilebren's sandboxes or-in%)ist, 
^leose soil under pott^ and in old cellars and sheds. Conseimently, to prevent infec- 
tion, children should not be all(»fed to play **ere dogs or cats habitually def^ato. 

\ Diagnosis . . • 

Adult rtHjnd>«r«s mate in the small intestine of the trast and the fesales produce 
viable e^s. The eggs mix with fecal material and are eventually passed from thri»ody. 
Diagnosis of infection in dogs and cats is m^e by finding eggs in the feces by taicro- 
.scopic examination. 

Control 

The following section on the control of ^roundworms will apply*, with a few modifications 
to the control of most intiefnal parasites. Therefore, with noted exceptions, this des- 
, cription will serve as the control procedure for .several other intomal parasites to l» 
discussed, in this lesson. 

The first step in controlling any internal parasite is treating the infected aniraal. 
The drugs used for treat^t, groujwd together, are called anthelmintics (ant - against, 
he 1 ninths - wrtijs). , The veterinarian will choose the one he ttiinks will b^ fit each 
sitbattwi. Host siedlcations affect <mly adult parasites so treatsj^t will have to be 
repeated within two weeks to aliwinato adults that vere in the larval stage at the tis» 
of the ffrst treatsient. There are a variety of drugs available for this purpose. 

Unfortunately, eliniinatlon of the worms from the family pet does not constitute con- 
trol, look at the life cycle of roumh<owas again. Infective eggs exist in the soil - 
where dogs and cats defecate. Over a period of tisie the soil can becoae heavily con- 
taminated with e^s. This {K»es'a wry real hazard of reinfection. If, after treatment, 
the <&)g or cat continues to eat, sleep, and run in the contaminated area, ttw arrival will 
beasrwi infected again. 
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Unless proper care H ttken-to insure good sanitation In the pets living area. tnl$ 
SSi?o**!J"r!f*If / treatiaent - reinfection - could qo on indefinitely. Conseauently, 

r®^^ treated for mst understami the li^tance of good 
sanitation as a c«itrol measure^ Ihins arrf kernels *sh«ild be cleaned regularly. Doq feces 
Should not be alloiied to r^ln on the ground day after day. as this will' allow for the 
oulid-oposf eggs In the soil. 

momm {ANCviosTom) - L ' - 

Adult hookKornH are found In the small intestine of <togs and cats. They are quite 
li^^^"? 'IL*'^* 1/2-inch in length. They are fairly rigid, and their color ranges 
^^^♦J®*'*®**:^*^^!?!'^ presence of blood in the gut of the worm. It has been 

reported that each hootawiw will suck one cubic centiureter of blood per day. In cases where- 
tnera are great ntwbers of hookworns present, a large proportion of the host's blood will 
be lost each day. This loss of blood gives rise to an anemic state <^1ch generally ac- 
cojj^anies heavy hookworm infections. Hookworms freguently Infect dogs in the sunwer 
especially those ttat are confined on a relatively small area of moist ground. 

life Cycle 

Note the foUowIng important points in life cycle of the hookworm; 

1. Larvae develop within the eggs under the proper conditions; 

a. Shade. 

b. ffoisture. ' ^ 

c. Warath. 

2. The eggs hatch on the ground, liberating the infective larvae. 

3. There are two tnodes by which dogs can become infected: 

a. 8y ingestion of the larvae. 

b. By penetration of Un$e through the skin. 

A final .point concerning the life cycle is that if a pregnant bitch is infected with 

?f 1!f ^t^^ infected. Then, as with roundworms, mips may 
already have hookworm Infections at the time they are bom. ^ 

Clinical Signs 

The presence of a few mms in a mature dog may not cause any symptoms of hookworm 
disease. On the other hand, a relatively small nynfaer of worms may cause disease in a 
SBiall puppy. 

Hookworm infect1c» is seen in dogs of all ages. Puppies infected during fetal develop- 
ment may have a sudden onset of severe anemia, coma, and even death within three weeks 
after birtn. The pHiwry signs in older dogs are rapid anemia {evidenced by pale mucous . 
mafibranes), acco^ilfiied by general weakness and emaciation arid poor haircoat. - Growth Is 
stunted and the^eoat becoB«s in4 harsh. There may be itching of the skin due to pene- 
tration by the infective larvae of the hookwom. Often the dog has diarrhea and the feces 
ojntains blood which is usually tan-like in nature due to the action of digestive juices 
In the sfflall intestine. In fatal cases, death follows a period of pronwinced weakness, 
particularly in the hindquarters, and extreme paleness of mucous nwnbranes. 



4 i'^.C, 



«^Hc Health Stsniflcawct . . . / • * 

ttookt«)m Utv«» bu<ld-«p in mi9% qrwf^ areas inhere Infected idbgs amf^'cats (iontlnually 
defecate. Ypu will recall frw the life cjfcle of hookwor!^ that way these infective 
larvae jain entrance to the twsfs tedy Is by penetratlns the skin. Antfljal hosts are mt 
the only .organisms s«scept1l>le to p«»trat1«m^y these larv^j/san -too be Infected bv 
ti»se;t1ny skln-pl^iof worml , * / '^j inTjs^ww ay 

The larvae of the dog or cat hookwori cannot co^lete ^ts UJte cycle after It acci- 
^tly penetrates th? %kin-Qf a^. Instep, It reaalns within or iiist b^th the skin. 
The condition the larvae causes is kmm as ctitaiwous Jahra sigrans or soiwtlniesls 
"creeping eniptlon.- This disease is characterized by'lnfl^tlon of the ikh In the 
fom of thin red lines thai iwrk the path of ttie algriting larvae. -rHe presence of Se 
larvae causes severe itching. Many infecttfwis arise »rtien a person c<w»s In ccwtact with 
contaminated. da^» sand soil. Infection Occurs mere frequently In Mople Hvlna in the 
Southeastern United States. Adults whose jobs bring then? in constantcontact w% the 

ffllfT^r^ ^•^f*^!:;'^*^*'' !^.*r!: i ^9^" 50"*^^ for children is an o^idl 

san^ti»«^ which irtfected cats roight frequently defecate. ^ « «««»iue 

The owners of animals treated -for hookworms should be warned of the potential danaer 
Of a tmi]^ member contracting cutaneous larva migrans. . It should be pointsl out that 
uZr''VJ^lT^?.^tl'' allowed, to defecate' could have fbS? 3^^ S^S^t^ve 

larvae. They should further be warned that any skin contact with such an area could verT 
well lead to the contracting of cutaneous larva migrans. ? ^ 

^ The adult hookworms nate in the ssall intestine of the host-and the female expetS her 
eggs. The eggs mixed with m fecal R«t6rial. pass fr«n tim body.' The ^agnostrof 
SThoSkli^m '''' " microscopic ex^ination^'of ^es ?If lie jJesence 

Controli 

ConWol of hookwonas consists of anthelmintic treatment of pets and proper sanlt^lo^ 
of pets' surroundings to prevent the build-up of Infective larvS are neJSslI^ fSJ SnS^ 

• . fi»1IP)©R«S (TRICHi8?IS) ' ■ 

Whl^onns are found in. the cacKium, of *the dog. The worms are 2 to 3 inches in lenoth 
tttt anterior end and a thick j^steH or end. The anterior endis d2epl! 

Tract 0? Jne pLll?l2' ''"^ ^ ^'"^ glsJ^fJLtinai 

Life Cycle ' ^ 

. By observing this diagram yoti can see that the life cycle of the wh1ss«irm is aulte 
simple and straightforward. Eggs, parsed in the feces .. aVe dis^S«i on^rgJ^Sd A 
dog becorrtes infected when he consumes the eggs by eating food oS of the grL^? bv • 
S 1n??;?Lf :^1";'^K*'^^ They Stch m thl s?^?S a?d^V|r|^Sr2Jgh\he 

^ti^e;u1ny":aS're'^d1m! '''' ^"^^^^^ U larvaelevelop 

Clinical Signs , 

^tost whipworm infections are asymptonatlc, that is, show no signs or svBiDtafflS Verv 
sIS! J"'?SrS7* "iJ'^'f '."^ ""'^ occasional periods if diarrhel IlLSa?lSSTth no^^Sl 

'.3^^ contain mucus and bright red blood. The blood Is 
IVtl ?^ 5Sf I^i' not subjected to the digestive juices of the small intestine, 
as was the case in hooSworm infktion. v.^awi.w. 



^ The adult mrm sate ^ m fm\et exf»ls eggs which six with the fe«es. Dlaanosis 
is by microscopic exaiflnatlon of- th^ feces for the pr^eoce of the eggs. "'«9"05is , 



Control 



k^lpwoms are controlled by an^telaiintlcs and proper s«^i|;atlbn'of dogs' surroundings.^ 

TAPBfflJ^ {DIPYlIOIl^; TAENIA) ,* 

K • ■ " i ■ ' li 

The adult tapewom lives In the ^11 intestftte of fts.host. The body^of «iis pai-a- 
'(s^entsf^ ^ ^ sco'ex, or head, at the anterior end and a chain of proglottids - 

♦ha il^S'^ '*?IL!!f*^*^®'' devices 'sane^ifes- lined with hooks /whidr are used to anchor 
tne worn to the intestine. ' , » 

The proglottid .are'*e|Jrod«€tiye units containing bQ£t* the laale afHi ftoate sex oroans. 
As tlw proglottids nia.t«re, ti^y iove sl«*ly tmsr^ tlie^teHor end of ^e wrm! This 
^curs because ^ parasite groi#s fros the antefior (head) end and the rt»#1y''formed seg-^ 
faents displace the ol^r ones. , . 

Fertilization takes place af ter th^ ssfaents mature. At the tiwe the proglottid 
reaches the posterior end of the chain i± grivid, that is, full of ^ertililetf eggs. ' 
we will observe the fate of these gravid pi^fouids In the life cycle section/ 

if® no di^tive orians or*outh. instead, nutrients are absorbed through^i 
the skin* of th^,wm. The nutrientl oi^%«e tapa^m tfre the digested food in the in- 3 
tes tine- of ^ the host. The prim «i^ortance of tapewdrss Is that thejM^Jb the* fHJst of its 
nutri^ts by absorbing them befoce they, are absorbed thtrnqti the irftastines of the host. 

life Cycle ' ' ^ j ' % ^ . 

There are Xmq tapeworms we will concern ourselves with at this tli^. ^ ^ ^ . 

Taenia . 

You slTOuld noCe an i^rtant feature In the life cycle of this parasite -,twd anl^fs 
serving as host. ""^...^^^ «, 

fifiltlve^hon* ^^^^ 5*8»^stte lives In the small Intestine of a dog. \^ The dog is the de-^, - 

Second, proglottids pass frm the dog Irv^he fe^; The egos are eventually liberated, 
and contaailnate the sorrounding v^etation. ^ c iwai nuera^ea. 

ftext, a rabbit eats the contasiinated plants. Induction of the^^egas-lntp the rabbit* 
digestive systera causes the e^s to hatch into larvae. Ihose eggir^ainins ^ vegetatibn. 
that are not eaten by a rabbit, will never develop any fjrth©^. The faftbit serves as the 
intereiedlate fwst. That Is. a N>st utilized In an Ifflerajedlate stage of the life cycle 
Wicn is necessary for the continuing deveT&psient q% the parasite. ^ 



It Is iB^tant to note that this farasfte does not develop to satiety in the ftiUr 
mediate host. ' • • / . <| 

"^^eS^^?**!^^ M^? further;, you wIM see that the larvae. form cysts (<ton»nt or 
J resting^ larvae) In the inesentary of the rabfc^t. 



The SfS?iJ"^*f this tapewro when it eits the inu^tims of &e raibit. 
SSlfliLul^ * ^ ^^'^^^ development «fgr»tes itZ the 



$a»n intestine. 



wom^*"S!il^« 11^. <iUqrammi here. The flea Is the intemedlate host of this tace- 
!S.?f;« i?" ^« ^P«»«r» eggs are eaten by a flea larvae.f they will not deve1o?1nto 

mJs^ I^^! completed 4f any stage i^r« t>y- 

M^it ^ If a (tog ate tapcMorm e^gs, they muU m develoj inS a larva or 



an a^tt. 

Clinical Signs \ 



tapewonts are not very harmful to doqs and cats. Clinical signs^ vary 
^^iiiu^iL^^^^i "5 "'^^^ gastrointestinal upsets. In heavy infectiSs of^ 
^nA tV.Tll f k'^J^ f arrhea. sometiiMS alternating with constipation: Ma tm^e Tec- 
Te LTr^X^V^J"^ ^® tapewom may migrate through the anus ani bTnJJfcId^on 
the hairs Ground the anal area. - Irritation nay occur causing the doQ to draa i ts Surower 

of 1?ruS?ion^Lll^?f ^'SS-^^'^^^ft^ ^talso drag thmflvis S^thl g^Snd be^ e 
?L Z!J ^ifLf*"^^^^.^"^^^®" Slands. Impacted anal glands are, in fact.^far 
the most cofmnon cause of this dragging occurrence in dogs. ^ 

Public Health Signifibance 

««^4ri?°w?! ^y^^® '^^^ ^® tapeworm Dipylldiiai andx recall that the flea is the inter- 
Diagnosis 

anus^onS'tKf4^J!f'^^^"^' the^proglottids of tapeworms sometimes migrate from the 
anus onto the hairs of the surrounding areas. Th s makes diagnosis Quite easv in soaie 
cases. Another way to detemlne if a'dog orgeat is Infected 2m a UpeSoS is by Jifual 
T^TttT^VTf ft ^Il^f 'Sf*"*^- ^^^^^ differences in thelK^f the p^o- 

?i;s?;^?^h^Sh^cTt^^^e"L^r??^ ^^'^-^ - '-^ 



Control 



m..</^^?l!!lf*,^L^*^*^^2^^^°" treatment for tapeworm Infection, control measures 

^ flws Lrl1;« 1"^^^^^"' iusTbTie^ff^I' 

il Ji fi;*.*!- T ^*r]®*^.®f control methods,, sc^ of »^ich will be discussed in a 
Jfs^LfnJ S;;K,-iJ P'^r*^!? '^ith Taenia the dog must not be allo^ to eat the 

viscera of rabbits. This often happens *^en Hunters Veward" their doos forTiS Sll 



HEARTOORH (DIROFILARIA If<W{TIS) 



..w. I^® f ^'^f^ ^" ^^^'^^ snd often In the pulmonary artery {which runs fran 
the heart to the lungs) of infected dogs. The adul ts may -be u7to Sy 1 Soriong 
uL^'s'^rt^l' ''"^ microfilariae, may be fouiid thrL^ooTJte ent1?e ci?lu- 



Canine teartwm tnfecMoft !s a tmSor problem at<»9 the AtUntfc and Gulf coasts 
HvSl]!.?^*'!!^?^^^ tntarwedlata host) are prevaleit. A 1om«> fre<n«ney Mjcurs In the 

?-.'**!JI*'r^J*"^'^^ ^twfws are a wajor probl^ in military 

working tfogs located In these areas and for those stationed In overseas troolcal areas 



such as Southeast AsU. 
Mfe Cycle 



r ^^f^.^"^^''"!^ in^cted dog. It copsumes inlcrofilarlae In Its blood neal. 

tJ^« ^ T'"^*^^'*®' inlcrofilarlae undergo developuental chants. After aporexlBately 
Iw*: u^.^"^^^ ^^^^l ^^^^ ^9 ^ microfilariae are transferred Into 
21 w*^^' ,5*'^!" ^ ^° ^ ^^^^^ "Injection." the mlcroffUrlae develop Into adults 

which localize In the heart. At this time, they are capable If mating and prwluclng live 

Clinical signs ■ * ' 

O^tfen.-dogs may be Infected with heartwonns and not show any cl.lnlcal signs other 
^n microfilariae in the blood. In heavy Infections, the »^tos cause circulatory distress 
due to the a(ftilt w>rms impairing the action of the valves in the right side of the heart. 

The' clinical signs depend on the msRber of mms infecting the dog with a chronic 
cough and lack of stamina being mOst cosnton. With time, signs of heart trouble such as 
rapiii breathing, a heart murraur, and collapse after exercise way develop. 

Keartworm Dlagnr^su , , 

As we said, ♦ e'heartwnrm mlcrofilariae'circulate through the dog's body by way of the. 
blood stream. Toy can detect these'^ parasites by examinii^ a siKjple of Wood under the 
microscope. The official test perfdnssd in the military Is the fCnott's concentration 
test. With this p«»cedure you concentrate all the microfilariae from a 2 cc blood s^ple 
into one or two drops. You :afj easily make a correct diagnosis by observing that con- 
centrated drop under the microscope. i 

s . * - 

Control ' ^ 

It would seem that a aost affective means of controlling th^s parasite would be t^e 
control of Its Intermediate host. #e mosgt^to. This apMach, however, is y^ry Imprac- 
tical,, as fs the separation of dogs and mosciultoes. The methods used. tJ^refore, utilize 
, detection of larvae in the bloM and treatment for both «ie larvae ami the a«^lts. This 
^method proves to.%e the most bracjtcal means of control. Military working «togs are 
examined prior to acceptance and none with a positive diagnosis or any history of heart- 
woms are purchased. Military dogs are exsnlr^d for heartworm every S imjnths. Those 
with positive r^^lts are first treated with a ccwund to kill the adults. This Is 
followed by anottftr treatment aimed at killing the microfilariae in the blood. As the 
woms die they are carried by the blood^streanj to the -lungs, where they disintegrate and 
/are slowly absorbed. Further control measures include the use of food contalnlrwj heart- 
worm medications. ^ . . 

togs with heavy Infections may die due to respiratory failure precipitated by the 
^arge nuflSjer of dead worms entering the lungs. 

« 

COCCI OIOS IS 

CoccldlQsIs Is a condition caused by any of a group of protozoan parasites Infectinq 
the )1n1na of ,tie Intestine. 



Clinical Siffts . ' 

OUrrtea 1$ tlw nest praslntnt sffn of c»cc141osls. Oftett t;h1s tdll be accoe^1e4 
t>y {iresenM of blo^, laucys. or shn^ of fnt^tlnat lining. ScNi^^st of severe dla- 
' rrneit ^ ^foaU. ^ecoae 4t}i$}Nlfft^, «sal(, defHnessed ami lose iimir ^§titH. 

Olasnosls 

Hicrescopic ex«Bi»ation of the for cyst-Hke cells (a st^ of their MH cycle), 
constitutes positive dfa^^jsis of oiccldiMis. U»Jk at these cysts (b ai^ c) airf coraiare 
tteir sire with that of a rounAwrsi ova (a). Also note that b and c, which are diffferent 
species of coccldia, are different sizes. 4 

Control . ; 

Coccldlosts Is usually prevalent In d<^s under poor flian^ement and/or living In 
crowded conditions. Good sanitation and d1sinf«:t1on are re<^1red to control coccldlosis, 
especially in areas *»here a manber of dogs are kept together. 

EXTSRHAL PARASITES OF AND CAYS • 

Ticks 

Ticks are small arthropods that range in size from about 1/35 of an Inch for the larval 
or -seed tick- sUge, up to about 1/2 of an Inch for tlje bloal-engorged feroales. 

Ticks feed during all stages of their life cycle by piercing their host's skin -and 
sucking blood. They can do this with no pain or sensation to their victim; tJwrefore, 
animals and humans are usually mjt a<are that they have ticks "attached" to thm. 

A serious, though not extrsnely ccsinon result of ticks is tick paralysis. This con- 
dition first becojnes evident with an otwious lack of coordination in the hind 11i*s re- 
sulting in an unsteady gait. Eventually the paralysis spreads over the entire body 
leaving the dog coa^letely iraa^itlzed. Further a^ance of the ccmditlon leads to death. 

Often ticks infest the eat^ of dogs and cats. In large nwifce'rs. they cause irritation 
to the ear. Dogs will hold their head in an unusual manner and will rub and scratch at 
the ears, 

life Cycle 

The adult ticks on the dog mate and the fenale drops off and l^s up to 9,{KJ0 ^gs. 

The eggs hatch Into "seed ticks." the larval stage of the life cvcle. These ticks 
crawl up on such vegetation ss grass, weeds, or shrubs ami await a host. This host Is a 
thin skinned animal like a squirrel or rabbit. 

After the seed ticks suck blood from their host, they drop off and undergo further ♦ 
develapeient (solt) Into the ayphal stage. The n^phs then crawl up on vegetatlwi and 
await a host to brush against them, ^iHerehy they will transfer to and eventually attach 
themselves to the skin. 

Once the nymphs have had a blood meal they drop off their host and again jaolt, this 
time Into the a<fe1t tick. As in the previous stages of the life cycle, the tick crawls 
-UP onto vegetation and awaits a new host. 
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Public H»ttl. signifies*. , 

Prc^iably the most kmm disease spread to htmns by ticks Is ilocky ftouhtain 
Spotted Fever. This once fearnd disease Is characterised tii hi^h fever* -dtillSt se^tre 
teadachn, and muscle* joint pain. ' 

Other diseases urttich may be transmitted by ticks are Q fev^, tick paralysis, and 
tularcfflif. ' . • 

The first step in controllifjg ticks is their reBWval from the dog. If there is only 
a small nun^r, they can b^ pulted out with ^rc^Si usir^ a s\(m, s^ady pull. If there 
are a large mober on the dog, removal can be facilitated with ar^ one of a large variety 
of available poisons. Poisons for killing ticks are available as dusts, sprays, or washes. 
Washes are the BK»t effective b^ause they penetrate the hair better and reach all the ticks 

Reviving ticks frofs the does netting to prevent reinfestatioh. Ticks on the pf«n- 
ises must te eliminated if reinfestetion is te be avoided. This is not ecfow^ically pof- 
sible for large areas such as wtKKis and pastures, but it is co^ratively easy to kill f 
ticks <^rdumf fKJuses, bams, and kennels. 

* • MITES 

In this section m will discuss three (Rites sud the disorders they cause. 

Sarcoptes (Mange Mite) 

These <nites are parasitic on a nimiber of different domestic and wild mafnmals, causing 
a condition commcmly known as "^ange.** . ^ 

Id^rtance 

l>je b«iy of these parasites pierce the skin to suck lymph and feed on. skin cells. 
This'activity produces an irritetiai which causes severe itching and scratching. The ln- 
flasraation of the skin is acasnpanied by an oozing fnaterial *rtTlch forms a crust on the 
surface. The cond1ti(H) Is also accompanied by widespread loss of hair, and thickening 
and wrinkl-if^ of the skin. 

Miftes prefer those parts of the fa<Kty that are not cc^ered by iRuch hair, such as on 
the Bftixzle, around the eyes and ears, and near tN base of the tail of dogs and cats. If 
the condition is not treated and Is allowed to spread, all parts of the body may event- 
ually becoae affected. 

Diagnosis 

To diagnose the mar^e mite, scrape the lesion with a scalpel until pinpoint hemorrhag- 
ing is produced. The scrapings are exsnined microscopically for the presence of the para- 
sites. 



Treatto^t and Control 

* • 

There are a variety of cwJiwunds available that are poisonous te mites. These can 
best tm used as washes, dips, or sprays. 

These coRipoitn<& kill only the adults." Tl^refore, ti8« «!«8t be allowed for the eggs 
te hatch and a repeat treatment aust then be Ministered. Ten te 14 days should be 
allowed between a tetal of three treatsnents. Aside from external treatatent, there are 
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som coi9«{ft4s that ctn be w^lnlsttftd Th«se get to the sttt of Infectfcm via * 

the blood Stt^ty. \ ^ 

fur«»r cofitfot fs effected by the clewtm m <i1s<nfect1nf of ^ infected presiise*' 
4s Mii as all ei^ipeest such as cctabs af^ hittiii^ should also disinfi^ied. 

,?uWic t^atth Signtficaftce \ 

the Sarcof»tes aange aite Is occasionally tran^itted to ssfi frqa his pets. The first 
signs in aan are reddening of the skin, foniatiwi o^ aaall ht^ on the skin, ai^ severe 
itching. The hands, wrists, and *ifflist are the laost Cflswinly affected areas. ^ 

The oimers of infected animals should be i«m«l efXthis potential pr^lew. It should 
be pointed out that tho«*wh washing foTlowing handlingV animal is the best protec- 
tion. If the owner of an infected animal has any suspicious skin lesions, they should be 
advised to contact their physician. V 

Dewodex (Red Mange Hite) • \ 

This 9roup of parasitic mites lives in the hair follicles causing deoodectlc or red 
Range. The mites enter the hair follicles producing loss of hair and thick^iing and 
wrinkling of ti« skin, which bec»j«s scaley ar^ re^ened. This condition is acc«^ied 
by severe ttching. Following these syi^t«s is the ^rtaatioh of abscesses due to secon- 
dary bacterial infection. 

• Because of the severe loss of appetite in advanced cases, dogs ofte^Tbec^ emaciated. 
This, plus poisoning frm the bacteria, may lead to the death of the aninal in very ex- 
treme cases. 

Diagnosis . * 

Diagnosis is, by deep skin scraping identical to the proce<feires discussed tfhder the 
Sarcoptes mite, Familiarife yourself with the shape of this «ite. 

TreatB«it . • 

Control Is often difficult and requires great patience and much care of the animal/ 
There are many treataent procedures that have been reported, all of lAich entail the 
spreading of sedication over the body of the dog, usually supplemented with an oral treat- 
ment that will reach the mites via the circulatory system. 

Otodectes (Ear Mite) ' 

Ear mites occur in the external ear canal of dogs and cats. They feed'by charing 
on epidersial <^is. Infected aninals shake their head and paw and scratch at the ears. 
The ears of infected animals will contain a d&rk brown, tar-like substance which has a 
foul odor. 

Diagnosis 

The crust can im loosened and removed with cotton swabs and mineral oil. Aftorwands 
the mites can be found in- material swabbed fr«8 the ear. 

Treatment ' ' ' ' 

The ear should be cleaned of wax debris and the tar-like discharge. This can be <tone 
with mineral oil or hydrogerv perOiside. Following cleaning, an insecticidal cream Or 
ointaient should be smeared into the ear canal. Treatment shmild be repe«ted.in one or 
two weeks to kill newly hatched mitos. ^ 
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" \ /.LICE 

• - . . - 

'that^S JwII^SlSL^"^2fS anj are d1vf<fed Into Vtmqrm^ . ^ose that blttf and these 

Suckltic lice feed exclusively on the bleod <r other tissue i%ids of the host's body, 
la^HJftanG® 

ii^^^ effects of lice on ttietf hosts 'are due prisiaHiy to the irritation thew caus(» V 

»ats Of the ^sts. The hosts becose mtless, they don't eat or sleeo n®!! and nftun 
lute by^blting and scratdiing the areai IrrlLted S thfffS The mIT 

D1^^??^ SfffS rf^^ s^»asgy and., unattended casli'lhi^Jl? i fi'teS^'St^t^ 

?a^}l5^lls!*fA^^51lta^^^^^^ ^ th.a,.HsTr r^,s. 

Control 

hne^.ISfK^^'^i ^^^^ relatively easy bec^se the entire life cycle Is spent on the 
^1??Jl^; nS!!^!!.^'" ?!?^L?!!!l"^?« insecticides are the most effect ve Ss^f 
iHl^r^^^ parasite.. The treafeient Is effective for adult lice bat will not kill the - 

c^i'on STt^Ha'tfJ^"^' ^ "^^^^ ^ frSl'the"ln??Ua;pl5! 

FLEAS 

General Features 



. Fleas are wingless Insects with laterally cosp^ssed 4ark brvm bodies which are 
approximately 1/lO-inch long. Their hind lejs arTwell^velopenorji^i^ Fl^s 
are not a permanent parasite, that is. they frequently leave thelr^st^ ^' 

Importance ' * 

; *■ ^ 

.^VJJl^^^^V^^.^^ n®*^ are often found on animals which are In poor condition 
fL'IL*"^^!rl?5 ^"^ long lading (chronic) diseases. Infested animals beca^s ties s ' 
^.2S^?^Ir ^?f" 5^ 5^^i> and scratching.^ Aside frosi irrltat^n anfSneJ^lc 
reactions at the site of the b^te. secona^ry bacteHal infections can a Iso pccur/ 

.^^V*^^^^!! H ^® li^late. or direct, effects of i^lea infestdti<»i, ttiere is an ' 
a^ danger to the host of contracting tapeworm Infection, iou shpud faecal If mn?he 
0 "^"^ intanpediat^ host of the ?Sn4^1oV tIS)J^! 

* i 

life Cycle ^ • , 

-h^rTlhl^SSl? n!L***^^^*!^^f ^^^?^'* 1" ^^"^ 0^ *^st. on the grou^ around 
SJfls'SSeraJe iSrstic^r ''''''' """" ^« 

Control ' ♦ 'V 

♦ 

4« fSriUi^f difficult l»c«ise the larvae develop off of the pet's body, usually 

in the bedding or surrounding' area. The pet owner can kill the fleas'tm his pet! bu?! as 
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Ott l«r¥M ^etop Into adults, tfctv sli^ly jus^i bade onu tim flwima! , >ef nfestfno hfai 
to«t<m«us pfot«ct1on frwj ftta <»nars is a valwble aid in controlling n«asi as Is 
ptriodically wastifng tilt <tef or cafs beddii^. Insectlcldal <feists and seltttiwis are 
•ff«ct1ve» iwt caiittwi atist tit ewrclsad as oany of these di^cals can bt toxfc. In hiah 
c^witMttofls ♦ to and cats. * * . ^ 

Ringworm Is a fdn^s inftctfen of the syptrfl^lal laytrs of the skin, hair, and nails 
It Is not found In deeper tissues or intewalorgans. n«ir, ana nans. 

Seneral features , , 

' !nit1a11y2^*»«;e is a superficial infection of the skin with the fdrraation of thread- 
Hke hyphae^which invade the hair follicles. urTwuwn or weao 

Infected Hairs lose their U%ter, becosie brittle, and break off. leaving stumps. 

n«-«.-^ 'l^'i^^l^ ^t,* "^^"^^ exposure to other infected animals or to CfMitwtlnated 
prem:>es, -and occasionally to exposure to infected people, . H»ii^ineiea 

Young animals appear to be nwre susceptible than older animals. 

Clinical Signs • 

' On dogs, lesions generally affect the head and forequarters at the onset of the disease 
They appear as s«all encrustations on the skin, with time, heavy encrustat1(5s aoLai 
IJ^vaMd^Juh^'pStSleT'"^'' ''''''''' '^^'^ this'oc'S;^!'?heTes?SnTIre 

othei^?2S!*^* ^ ISiions may persist for nwnth . with new lesions developing in 
Diagnosis 

BecaIi«*S**S?l!^*l^Lll?!*°"'.'r^ *^'"^'«r ^" aPPeaw^'e to^se of soine types of rtiange. 

S^SL^I Ai^^^"*^^*,^^!**®'**^*^^^ *e demonstration of th/^us. T^ii 

S ^" ^ ^ ^^^^ utilizes m fluorescent properties of the fUMus 

tu SL"Jf «^ 11ght),'th7^nl«rw?ll1luS: 

Hi? if=r'*»«« <s not low effective because jiot all of the species of rInowomiSnal 

^HLHf;? ffi'i ^! ^^"^J ^^'^ 1<tentf#1ng the fungus irihT^st e^^]?^ t 

S -ni nr2^IS?3^!L*I? '^"'^^'l''^ ? '"^^^ the surface of the lesli^on a medfuc. 

2?e';iILWl,'^ ;J::|SS.'"^^^- ^"^^^^ ^ appears on the cu?! 

Treatiiient 

^P^^^ fungicisfes are unable to penetrate the ^kin of infected' anl^ls and reach 

successful treatsmnt usually includes fungicldS Skin Sram 
In this way. the med1cat1<^ will reai* all the fungus by way of the blocKlluppiy , 

ling^thli^ ani^u"^^ ^ *° thoroughly wash the4r hands after hand- 
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EXERCISE fA" {Ascafldl) 

1. k0i«t fs anottor for roum^r^? 

2. fafhst Is 4 <tef1nit1v« N}st? 



3. What three conditions are necessary for rotmAwrm larvae to develop within the egg? 



a 

4. ^ can dogs becowe infected with roundworms? 



5. How' is it possible for a ptippy to be bom (whelped) with a roundworm ^infection? 



6. Briefly, {tefjnrlbe the primary sysptors of raind>^nn infectibn in pyppies. 



7, Vftiat Is visceral larva migrans ? 



8. How is the diagnosis of roundvfoms acccsnpl ished? 



9. Miy is good sanitation necessary for the control of roundwnns? 

r 
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. (Pihat ¥4/ are hookworms harmful to thtir host? 




2. Vftiat Wiree conditions arc necessary for hookwona larvae, to develops 



3. What are. the two ways by which" a dog can becoroe tf^ecte^ with hookworms? 



i i 



4. jJfhat are three symptoms of hookworm infection. 



5. What is cutaneous Hrm migrans and how Is it contracted? 



6. Kow can Njokworm infections be dia9nosed? 
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EXERCISE "C- ^h1f»«)r«s) V' * ./ -* 

1. In what part of a ♦»h1pi«rni*-1fifected doge's body woyld you find the parasites 



/ 

2, How are whipworm ojntracted? 



3. How Is wH1;»«jrm Infection diagnosed? 



EXERCISE "D" (Tapewonns) 

1. What is the function of the sc'olex of a taptworm? 



2. What is conta'ined In the proglottids of a tapewomt? 



3. What is the intenwdiate host of the tapewom Taenia? 



4. What Is the interm^late host of the tapewortn Oipylidiun? 



5, What are two ways to diagnose tapwonn Infection in animals? 
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1. Wiat is tl« tntinj»<ii«te Jwst of the heartwjm? 

2. What are the syn^toM of a heartwona Infectlofn In dogs? 



3. HOW Is he^tworm infection <Hagnosed and t^at Is the n»» of the official test? 



app11eftl-^ni trr?'Xlfn9% ^ '"''^'''^^ heart^ms? How Is this n^thod 
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S. «iat Is tt» jwrwal seizes of events In th* trea«8«nt of a Iwartwww Infection In 
clogs? r • • 



EXERCISE '*F" (Coccldia) 

1. What type of organism Is responsible for coccldiosis? 



2. What Organ of the dog's body is affected by coccldiosis? 



3. List three major symptoms of coccldiosis? 



4, How Is coccldiosis diagnosed? 



EXERCISE "G" (Ticks) 

1. What Is a "seed tick?" 



4iO 
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» ^ Z. Utt tt» $t^s fn th» t1ck*$ lift c;y€le. 




3. Name three zoonotic diseases for which the %Hk is the Arthropod vector. 



4. How can ticks be controlled? 



EXERCISE "H" (Mites) 

1. What is the cause of mange? 



Z. Oescribe Sarcoptic mange 
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3. y(hit orqmiim causes "red nan^?' 



4. Hmt are mange mites diagnosed? 



5. Generally, hew are pets treated for mange mite Infestation? ' 



6^. What are the syiRptoms of ear mites In a dog or cat? 



EXERCISE "!'• (Lice) • ♦ 

1. What are the two major groups of lice? 



2. What effect do lice have on petsl 
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3. ^<«re lice d1<K|fi«ied? 



FRir 



4. are lice relatively easy t6 omtrol? 



5, Describe the treatment for lice. 



EXERCISE "J" (Fleas) 

1. i«mat effect do fleas have on pets? 



2. Uhat internal parasite Is transmitted to dofs by fleas? 



,3. What Is the public health significance of fleas? 
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4. Why are fleas difflcyU to control 



EXERCISE -r (Ringworm) 

1. V^at microorganism is ,respons1b1e for 



I' 



2. How is ringworm transmitted? 



3. iftiat are tw ways by which ringworm can fae diagnosed? 



^ 4, What are some precautions that should be taken by owners of rincwom- Infected animals 
^ I to prevent further cont^lnatlon of people or pets? 



Hi 
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